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PORTSMOUTH NAVAL SHIPYARD
IN REPLY REFER TO

PORTSMOUTH, N, H. ocloc-

12 Apr l363

'; I:EI JO1PANDU Ii

from: Materials Testing Laboratory

To: President, Court of Inquiry

Subj: USS TI-IESHE"' (SS (1)593); debris removed fror; area o rcasualty,

report on

Encl: (1) Examination and Tests UJpon Debris !.;etrieved froaq Area of

USS THliESHEM', (SS(I')593) Casualty (2 copies)

1. The subject debris, brought to the Materials Testirng laboratory in

custody of Lieutenant Sousae was inventoried as follows:

a. One (1) rubber glove (right bandi) larp pa7n4- sueac-d, .n-7

label "Qi;(CThI)-l11705-E-62"

b. One (') rubber glove (left h-rd) bearintag oab'el I !k lP 'i.

' Plastic Ul.O1PEUlE l O"

c. One (1) 'bottle of clear liquid (full),.e., n0 ` -V'

d. One (1) bottle of clear liqjuid (about ful l), nov labeled YlA

e. One (1) small bottle, nowa laeled 'l dontainn:

Small pieces of cor:
One (1) smail oifce oj polyester nrcrcL&alloon ;aateri

One (1) smrall piece foa-Lned plastic LcrJLJi- NhW tWe),>

Several smnall. p "cc .h and) Oi.i-w O c c:. a inous ,te,

f. One (1) large glass now ler 1.: i .

Two (2) pieces ioa-ined plast;.Ac (ahite '1i.h oi.,y 01 ' c'; o!-(

tions)
Small pieces of cor'
A quantity of dark oily substance

g. One (1) small glass , now. P beled IIL'4 conta i C O; ring

one (1) piece of pale yellow solicin pIl.estic
Two (2) pieces of corl!
One (1) piece of plastic, of -white Li color with partially

visible mark4eing

h. One (1) small plastic squeeze tube with following marling, "BAIZR'S,

Flavors Better Too, Squeeze Gently"'

Exhibit (30) 5 pages
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2. These exhibits were photographed as a complete-group and then as
individual items before opening containers or conducting examinations or
tests as appropriate. A detailed account of the test and/or examination
methods used and the findings item by item are submitted herewith as
enclosure (1).

Head, Polymers Research Section

Head, Chemistry Section

Copy to:
COMSUBLANT NORVA (1)
DEPCOMSUBIANT (1)
PTSEH NAVSHIPYD (Code 100) (1)
PTSMH NAVSHIPYD (Code 240) (1)
PTSH NAVSHIPYD (Code 303C) (2)

2

Exhibit (30)
2

(b) (6)

(b) (6)



Examination and Tests Upon Debris Retrieved
from Area of USS THESHER (SS(N)593)Casualty

Examination of the subject materials item by item in the order appearing
in the inventory on the forwarding document was accomplished in the
following manner.

Item a. Large right hand glove--visual examination only--no tests--
recognized by Military personnel as type usually issued.

t-em b. Left hand rubber glove--visual examination only--no tests.
Visible label identifies material as Neoprene rubber--inspection
indicates Neoprene latex dipped glove.

Item c. (Bottle 4kl) and Item d. (Bottle ";IlA,)

One-half the liquid in each bottle was combined to malke a single
sample of 120 ml volume. The combined sample was extracted with
e ther and the ether extract evaporated to dryness in a tared
platinum dish. The residue was examined in ultra-violet light
and it displayed fluorescence. The dish and residue were weighed,
ignited and reweighed. Upon re-examination in ultra-violet light,
no fluorescence was observed.

Oil content of the specimen, calculated from the weight loss was
43 PPM. The actual amount of oil extracted was too small to
permit type identification.

Item e. (Bottle #2)

Samples of cork could be visually identified as bits of cork
board such as used aboard submarines. Specific gravity deter-
mination verified material was cork.

The small polyester-microballoon particle was cut in half and
one half was sectioned and compared microscopically, lOX, with
a blank sample of material known to have been used aboard
THRESHER and found to be identical in structure and appearance.

The white foamed plastic material was sampled and subjected to
pyrolysis test (simple burning). This gave the distinctive odor
characteristic of polyurethane. Compared under the microscope
at lOX magnification with a blank sample of 6 lb/cu ft polyurethane
foam, the material was identical in appearance and structure.

One of the small pieces of white and off-color gelatinous material
was examined microscopically and found to be fluidly plastic in
character. This was shaken in various solvents but found highly
insoluble. The material exhibited a distinctly putrescent odor
and was, therefore, returned unidentified to Lieutenant Sousae
for possible study by a biologist or biochemist.

Enclosure (1)
Exhibit (3d)



Item f. (Large Glass #3)

One of the pieces of white foamed plastic material was examined
and compared with a blank sample exactly as was the material
described in the third paragraph under Item e., above, with
identical results. Material is low-density (6 lbs/cu ft)
polyurethane foam. In addition, the specimens were shaken in
ether to determine solubility of the dark deposits thereon.
This material was found to be extractable oily material and the
same as the black oily material in this container.

The cork particles were again identified by specific gravity and
visual examination.

A weighed sample of the dark oily substance was extracted with
benzene. The extracted portion, comprising 98.4% of the sample,
was a very dark, tacky oil. Based on the fact that it was
soluble in benzene, ether and gasoline and was inert to concen-
trated sulfuric acid as well as fluorescent under ultra-violet
light, the material was judged to be a straight petroleum
product.

The insoluble portion of this sample was examined spectrographi-
cally and found to be mostly compounds of iron. Calculated as
oxides, this portion of the sample was made up of:

Iron Oxide
Calcium Oxide 4%
Magnesium Oxide 2%
Silica 2%
Sodium Oxide 2%
Vanadium Oxide 1%
Copper Oxide 2%
Aluminum Oxide 1%
Traces of Titanium, Boron, Manganese, Chromium and Nickel

.Stema. (Small Glass #P4)

Pale yellow plastic was identified by pyrolysis as polyethylene
plastic by characteristic paraffin odor. Since the material was
yellow in colora test for borates was made byspectrograph. This
was negative but presence of Titanium was noted. This was judged
to be a color base material used to brighten the yellow of the
plastic.

The cork specimens,being identical in appearance with specimens
previously identified, were not tested.

The piece of off-white plastic material was found by observation
under a magnifying glass to be embossed with the marking:

"POL--
PRIN-"

Ekhibit (30)214



By comparing this with a capsule of Polaroid photographic material
similarly embossed:

"POLAROID
PRINT --

etc."

it was established that it had been part of a similar capsule.

(Squeeze Tube)

This is identified by its markings and no tests or comments were
required.

.3
Exhibit (30)



PORTSMOUTH NAVAL SHIPYARD
PORTSMOUTH. N. H. IN REPLY REFER To

C, HF 303C-1/303C-5

13 April 1963

MEMORANDUM

From: Materials Testing Laboratory
To: Presiden':, Court of Inquiry

Subj: USS THRESHER (SS(N)593); second group of flotsam recovered from area

of casualty; report on

1. The subject flotsam was delivered to the Materials Testing Laboratory in

custody of CDR R. C. Peniston, USN, at approximately 11:50 AM, Saturday,

April 13, 1963. This material comprised three items as follows:

Item 1 - Two amber colored, translucent rubber glo-ves, both right hand)
size 8, similar to surgeons' gloves. One glove had stained fingers and both
bore a diamond shaped "Pioneer" label. No identification of this material

was necessary and no tests were conducted.

Item 2 - One doughnut-like, cylindtrical, tan colored, foam float simi-

lar to a rope float. This was about 3 inches in diameter by 2 inches in
height. A chip was cut frorr an edge of this object and the specimen was
subjected to a flame test with these results:

a. Material did not support combustion.

b. Material in flame gave characteristic odor of rubber.

c. No melting was observed.

A Beilstein test for chlorine was run with positive results. The material

is, thereforeoidentified as neoprene rigid foam.

Item 3 - One large yellow plastic sheet about 1 inch thick X 12 inches
X 10 inches with two reasonably square edges and two irregularly shaped edges
one showing evidence of a pipe having penetrated it. This sheet bore a dimly

discernable marking
"BORATED
GRADE II"

Its appearance and marking indicated it to be borated polyethylene such as

that used in Nuclear Shielding. The marking refers to Specification NIL-P-
19336C, Grade II which requires this label at a mimimum of six places on each
full sheet.

Exhibit (31) 2 pages
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Further verification was made by pyrolysis (simple exposure to flame)
with these observations:

(a) Material burned readily and dripped

(b) Had strong paraffinic odor. The material is, therefore, identi-

fied as polyethylene plastic. Specific gravity of the material determined
by Jolly balance method was 0.97 as compared to 0.96 for standard reference
sample of borated polyethylene.

Spectrographic analysis to determine presence of borates gave positive
results, showing boron content of 1.287% as against specified requirement of

ion

Head, Polymers Research Section

Copy to:
COMSUBLANT NORVA (1)
DEPCOMSUBLANT (1)
PTSMH NAVSHIPYD (Code 100) (1)
PTSMH NAVSHIPYD (Code 240) (1)
PTSMH NAVSHIPYD (Code 303C) (2)

2

Exhibit (31)
2

b(3) 10 USC 130

(b) (6)

(b) (6)



NAVAL MESSAGE . k .
OPNAV FORM 2110-28 (10-58)

RELEASED Y3| DRAFTED Y PHONE EXT. NR.

E I T R/TCID |ROUTED BY CHECKED BY

06 APRIL 1963 wi VIA: G'PO |U/FJW//'Ht

MESSAGE NR. DATE/TIME GROUP (GCT) PRECE. OPERA-
FLASH EIIERGENCY TIONAL PRIORITY ROUTINE DEFERRED

M SDENCE I IMMEDIATE

19 4 z ACTION l = =ATO

FROM:

COMSUBFLOT TWO
TO:

USS SKYLARK
INFO:

09NALtiANT-
COMSUBLANT ADMiIN PTSMbvH
USS THRESHER
COMISUBDEVGRU TWO
COMSUBRON TEN

Ul*CLAS

SKYLARK WEEKLY EMPLOYMENT

A. ' Y OPSKED ±4-63

1. CHANGE REF A TO READ AS FOL:

:WHEN RFS 8 APR SKYLARK PROCEED BSN OPAREA I BRAVO TO RNVU Wlld IH

THRESHER IN POSIT 42-55N 7T'-26\Vv AT ;i9±6y Z. UPON CO'MPL OPS IN BSN

OPAREAS AND WHEN DIRECTED BY OTO PROCEED TO POSIT 41-4'-N 65-27W ATOARR

AT 10i200Z FOR OPS AS DIR BY OTC. LHEUN [-RELEASED 3Y OTC PRKOCEED DIR TO

NLON TO ARR 11 APR.

2. OTC IS THRESHER COMML G±5B PR, C25BL SEC. jiAKE O~iNtJOVREP.

BT

C O P Y C O P Y C O P Y C3O P Y

DISTRIBUTION:

Exhibit 32) :___
DATE/TIME GROUP

UNCLASSIFIED-

A ieorder from FPSO Cog. "I" Stock Points



.4.

SUBMARINE FLOTILLA TWO
Fleet Post. Office

New York, New York
FDSS2/3120 ,

,! (ll/dl)
2 Apr 1963

COMSUBFLOT. TWO OPSKED 14-63

From: Commander Submarine Flotilla TWO
To: Distribution List

Subj; Detailed Schedule of Employment for Ships in SUBFLOT TWO Areas-
8-14 April 1963

Ref: (a) COMSUBLANT OPORD 1-61 (oh 2)
(b) COMSUBFLOT TWO OPORD 1-62 (oh 2)
(c) COHSUBFLOT TWO INST 3140,2'
(d) CO4SUBFLOT TWO INST 3120,lD

Encl: (1) Subject schedule

1. Enclosure (1) effective OOOOR 8 April 1963 furnishes information as
to area assignment, employment, rendezvous, communications and details
of services provided units operating in areas assigned COMSUBFLOT TWO.

2. This schedule is approved and issued in compliance with reference (a)
for ships operating in the New London area; and it shall be executed
accordingly weather and other circumstances permitting. Attention is
directed-to references (a) (b) and (c) Particular attention is drawn
to reference (d) which sets forth an explanation of OPSKED symbols and
abbi eviations.

3, Area assignments commence OQOOR and terminate 2400R on the effective
day, unless otherwise directed,

4' This operating schedule will have served its purpose'and will be can-r celed at 2400R 14 April 1963,

By direction

Distributions
(In accordance with enclosure (3) to reference (d))

rCopy to
CO USS SIRAGO (SS485)
CO USS SENNET (SS408)
CO USS'WACCAMAW (AO109)
CO USS NORFOLK (DLl)
CO USS HARTLEY (DE1029)

|,hibit (33) 4 pages
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lo In Accordance with refe--nce (c), USS HALFtEAK (SS352) 3 designated Weather Duty Ship,

26 Ready ASR - USS SUNBIRD (ASR15),

3, Operations New London area;

DATE 7--To= r n-- EDg1----11-t~7r-
SHIP 8 APR 9 APR 10 APR 11 APR 12 APR 13 APR 14 APR

(SS346) .. .MoAo, MoA,
Area P Area HW Area HE Area L rea HW

J~t ec =w Smina a - a a w' - - =
095 51ABL ----------- US/-I-----------------------a m(AGSS479) MAA MoAo
Area HW Area HE Area L Area HW rea HE

US -a --------------- TM= --------

(SS368) E . oAo MAo MoAo
EV 201 EV 401

Areas 31A .
32A Areas 31,32 Areas 31 32 Area 33

.. . a - -. 
aaa 

*
5 -------- -------- .- cce-e TENRM --------------------- - e o --- e;----- --(SS419) COND OPS IAI COMSUBLANT OPORD 11-63 ETR 8 AUG

U . ==-=Re -- - - -a - . a--

(ASR15) ENR & ARR MoA, SVCS TO ENR & ARR MA 0  MA, M0 A,
NLON CSF 6 ARR NLON

Sam a. ' -----
(SS405) M0A- - EV 202 MoAo MoAo A

UNDERWAY . r
1800R Aea 23 Area 23 Area 23

(SS340) i .MoAO MoA I IAI
Areas 33A9  Areas 33, Areas 33 Areas 34,
34A, 35A 34 35 3%35 35 P

-IJ 5 5k= ;'Z------1- n- -: F -Lx r.(Ss572) Areas 33A, Areas 339 Areas 33, Areas 34 MoA MoAo

34A, 35A 34935 34.35 35

15C SEA~WOLF-'___________ -- TESTS -=---7
(SS575) EV 202 MoAo MA MA

Lane ALFA ILane ALFA Lane ALFA Lane ALFA
Areas L.23 Area 23 Area 23 Area 23
NOTE 7

US =II I E ---- - - - SEA ------ :.1
(SSN585) MoAo MoAD MOA,

Area P Areas 33, Areas 34,35
Lane XRAY Lane YANKEE 34 35 Lane YANKEE
------ ---- ----- ------- ---- -- l

(SS485) V M0 A,
Area HE Area L Area HW Area HE Area L M I i

ugs ----- --------------------------------------
(SS408) M.A. |MOAO MAA |EV 401 MA. 0MoA, M.A.

UNDERWAY
| 1800R Area 33 :

"~- ..- owi8

1 ENCLOSURE (1) TO COMSUBFLOT TWO OPSKED 14-63.-
G 2VIJ.3.,7 C :



~~~~---1t!vE- RI~SAT SUN
SHIP .8 APR 9 APR 10 APR 11 APR 12 APR 13 APR 14 APR
-Ub ZD1)Al KVW ----- e----- -------c=f -^ ¢------------- ------ D--=----

(EPCER850) MA MA.
USS BRATTLE- Areas R,N Areas RN Areas PR, Areas P,R. Areas P.,R.
BORO N,Y. N NsY
(EPCER852) :
USS WACCAMAW-'
(AO109) EV 201
USS NORFOLK
(DL1) Areas 31,32
USS HARTLEY
(DE1029)

EV. INITIAL TARGET INITIAL TYPE OF
NO. SHIP POINT TIME GROUP POINT EXERCISE AREA
l JALLAO AS R TYPE DELTA 31,32

BY OTC MIT= BY OTC SERVICES

--- -- -- --- -- -- -- -- L -- -- =------------ --- - -- - - -- -- ----- I-O-----=--
OTC: CO USS WACCAMAW (AO109) OCEo CO USS WACCAMAW (AO109)
Communications: G15D Primary, C25BL Secondary,
JALLAO rendezvous with WACCAMAW/NORFOLK/HARTLEY in vicinity center area 31 at
090700R, WACCAMAW/NORFOLK/HARTLEY provide type DELTA services as requested by
JALLAO and as directed by OTC until about 091500R.

-2SEASEWULY AS DIR 060R ISEA OWL IAS DIR SERVIESb 23
. .Y OTC BY OTC

-- - ------ = c' a=y---- -- -- -- -- - ---------------- == ---- --- = -- - -- - - I-- -- - -
OTC: CO USS SEAWOLF (SSN575) OCE° CO USS SEA OWL (SS405)
Communications, G15E Primary, C25AC Secondary,
SEAWOLF/SEA OWL rendezvous vicinity center area 23 about 090600Ro SEA OWL
provide services as directed by OTCO

4JALLAU AS DIR OR SENNT -AS DIR S-4-T
BY OTC BY OTC S-6-T

OTC: CO USS JALLAO (SS368) OCEo CO TARGET SHIP
Communications: G15D Primary, C25BL Secondary0
JALLAO/SENNET rendezvous vicinity center area 33 about 110600Ro JALLAO make
initial target run for SENNET, then make alternate runs as requested by SubScol
instructors until about 111400Ro

OTCo OCE.:
Communications:

.-

2 ENCLOSURE (1) TO COMSUBFLOT TWO OPSKED 14-63

Exhibit (33)
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SHIPS IN UPKEEP I NEW LONDON

Submarine Base Pier
QS TFETTT ) 05 TS4 S26 )

USS TENCH (SS417) USS SKYLARK t ASR20)
U',S CONGER (AGSS477)
U. S ANGLER (SS240)
USS CROAKER (SS246)
USS SKATE (SSN57e't,
USS CAVALLA (SS244+)
USS TULLIBEE (SSN597)
l]SS HAR DHEAD (SS365)
USS iBLENNY (SS224)
USS IREX (fSS482J
USS SABLEFISH 'SS303)

USS BECUNA (SS319)
USS HALFBEAK (SS352)
U0S SEAWOLF (SSN575)

SHIPS IN OVERHAUL
Philadelhjia Portsmouth
Uj GOEAGSS214) RFS 24 MAY USS DOG iH (SS350) RES 26 JUL

USS FULTON (AS11) RFS 8 MAY USS ALBACORE (AGSS569) RFS 6 SEP

El B, Company USS THRESHER (SSN593) PSA

USS SKIJAK (5SN585) RAV Boston
USS TRITON (SSN586) RFS 8 JUL GYNGA lASRI6) RFS 13 JUL

SHIPS ON DETACHED DUTY

USS COBBLER (SS344), USS SARDA (AGSS48B),USS SEA MO (SS407). MED, ETR 29 MAY
USS BANG (SS385), SUBWINTEX
USS NAUTILUS (SSN571), SUBSPRINGEX

N-O-- T-E-S

NOTE 10 OTC ensure safety of retrievers and provide escort for retrievers when out of
sight of land,,

NOTE 20 Circuit C25CT Primary assigned for non--sched;V e. air, operations,

NOTE 3 , The below listed submarines are designated vis. .ing submarines in accordan>e
with COMSUBFLOT TWO INST 1J :-; % Submarine .se;I; I IrainIg) *,

DATE DAY S UBA IF.'Ni
PR TON 7 S S 4 O 9.

9 APR TUE US`% BL.ENNNY (SS324)
10 APR WED S3 COIUER (AGSS477)
i, APR THU . . L13EE (SSN597)

NOTE 4. The degaussing station facilities are under evajuationS When the second
substitute pennant is flying at the degaussing station, ships entering/
leaving the SUBASE will run the degaussing range (markers on piers 14 and h5)
at: a speed of 6-8 knots.7 Uponr completion co t-e run report draft readir.g
to New London Control or the .i egaussing office, telephone number 3132,

NOTE 5g Blowin of Sanitar Tanksc, 5-ubmarines are encouraged to blow sanitary tank~s
thspiarea -pp ox further out to sea when entering or leaving port,

NOTE 60 ALSUBLANT 81 applies,.

NOTE 7 SEAWOLF assigned Lane ALFA only for the foliowing times.

0218O0R-b0§800R and i01200R i12400R,

3 ENCLOSURE (1) TO COMSUBFLOT TWO OPSKED
14-63
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__ \ j• ( - ZONE DESCRIPtIO -O D ATE - ' ,V ? - A
,wX - s--(Da) Date) (MS h)

,A .r rFt4 ./1) I MtA TO

TIME RECORD OF ALL EVENTS OF THE DAY

____ cXXM2 -040o2 -

tidyi4a A •l~ 4 6a/A' 4?od/Z -h -/ A/---6S:'

l,, , . . ,, ....

6g/6 C r %6t2e ____

____ d/ vr/. v-, ,

Ga3 f 44 de6 _ ______ J_ ___

ovr J1swagw4'er-7 om"~ -reo 4' / 60___________

060 7 /W 3 -, . - -.................... _-- ........-

____ S80I1 _____ ________________________

O/4L c>/G r 7/ (r 4?' (/o I' ,, ,
o4-?6 4v-yv .jrr (3

76a &zZ/ _______________________

,.2S A9wSs,,r,. ,Z,'z4Azj•',a tz::fsfr,9A-4s' sf7 ,,%1 •6' <f,,,

cle7

fe3 I /f / -7 0 l

0d;36 dartlrwar _____________________

Oc>G3 6,/f/ C/ 0 __-

:cr;// -/.'7~ C
7
&/ '%•'2/r,r2<gtfi > Xt G)ff

trC6 <d>0,3' " X''ir,.............K L* o- ..--

6T'f3 4.

___ j' /' 7 /t/G OGf 103.0t6

e''V Iiww( cell Avsw4C1-r- el,- 44,R, Do°.a& SO &,t4o eX^ l
------ 4----- 4•, /7fe;'4Z ,•re .)

GL --

0 3A Wa <sr -~ o___________s _

tZOrZf-uff-f X,/ --f 2t 8

(b) (6)

(b) (6)

(b) (6)
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DIPTY PLATES.;..NQ MSQS PENIN-G . E 
ASSUMED THE WATCH AL/CLR'A '

04027 NPL DE N[JOF INT QSAK
04 57 kkOF Et 4,%F F SAR K

NJOF -DE NL SAk3 K
0; 17 NBL DE NJOF QSk-? AR' !
0837 CO TI &Y K

TISI? K
SKY T- CCC- 2i K
CCC TI SKY 'RDOCHCK K

8 SKY T I'CC, RI) U LOJD AND CLEAR K
1824Z CCC TI SKY' R AR
08577 Ce TI SKY APPR CLEVELAND LEDGE WHAT TIME CAN

WE EXPECT TO ENTER THE CANAL FROM
THF WFST K

08577 DECCC KEEP COM4NG RIGHT ALONG K
08577 DE SKY AR R

CCC TI SKY ASSING CLEVELAND LEDGE ENTERINI CHAN
I NEL WHAT IS STATUS OF TRAFFIC IN

CANAL! TRAFFIC LIGHT IS RED
09177 (NO CALL-UP) NO WESTBOUDD TRAFFIC COME RITE LON(

NBL DE NJOF INT OSA K
12387 NJOF DEBNBL A5 F/
12487 OFF TO 
12487 ASSUMED THE WATCH CONDITIORS NR 
15OOZ7 133 TSI WCe ' {

We - T I DS R K j0RI-2150C4 )
150(67 DS DE WC 2R AR

DS TIWC REQ RADIO. CK ON SEC K
15017 WCI TI W. 2I AR

%,j TI DS K (SEC 333 o0MCS)
DS1 TI WC SHO1RT COUNT FOLS 1-,*1 K

150 WC TI 1)8 Q35 K
15 7 DS TI WC R AR

15 Z TL) TI WC BELIEVE I HOLD V)U i4O T.). T;J-
TAK-E STA ONt !{ PORfT -,l Al 1,11 3'TA:VE-
400 YDS K'

1T17 TI DS I L
1 7OT I - i 11LC . ..r '

.Exhibit (38) 23 pages '7 f
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OPNAV FORM 2110-1 (Nov. 1 1-5S) Continued

TIME *.. TRANSMISSION

t5227 TS DlI WC AM (C0OMING TO COURSE 180 dAM COrNIUCMT!
PROPULSI Ofi TESTS-,BUI UG liP TO FLANK SPPED K

15227 ',C lii I R Ali 
1645Z  dFF- -  3 AL/CL3

11 A~l I il O)ii' OlM 1CH/ -Vk

NbL '1V .i R-K i
4JOF DE Nr-

,. ., JOF Ql (AV K
AA 7LE -NkLX I'JT Q8A QiK K,
AA. Q LX 0- 1 K

v - NRL DE'NJOF I 4T QRV K
R 4RLX I iT '7-aiNRL,. -

~J~LX I)E XOF INT- ZNB NT K L.

15147 NRLX( DE If N NBTN R -.
i-LX x NO LhT 7NY RFE K

N F E RLXO - I IT T QSQ \ ;JAF PUR TIS-

-NAF DE WOF K
NJtm DE tR LX INT Q0 St#F OF O, OESs H-GUARD 41 HIS

.-REQK ; - (-

NRLXLXNRL'X Nf8F 7NE5NrK K
NJLX t7U THI$S Ia TIHS .I K
,.XNJGF Asil Arti

20207 NBL DE NJOFK

NKL K
:N L ~:. NeL fi NWV WV K - , g

¢t X ifT ZN&, Le;:NJFO ZN6 JL t INT ZNB YR K (WRS)
2028Z 1F NT 7NB JX

1 NF K
N I. . ...... V t N -*T- , N8L TRiYING TO BREAK)

N F F- INT ZNBQ K
27 QR~Y21 AR'23Z NB QY2 Nf

2 3! NK D. NIP K- -
2 ' F" D~fE N8L: QRY2 I1 `QRY2 AR

Z 8 K Tl P TS.S tq T $

SKY TIPTS ONT . tNT QSO NAMOIX.
2039Z PTS CONT TI SKY kWT AR"

W C TI, DI-PS K
P S CONT T] THRESHER K
-JMESH Tl PTS CONT K
PTS TJ SWESH INT M$ K
TIRESH Tl COWT K" "' I
CON T T It " H K
SKY TI COT K - - -K
CONTi TISKY K i i

20437 SKY T CONT -- THRE$HERS LAST K
- - Ehi NO-P(8P 8482

: )Eiibit ( 38)

(b) (6) (b) (6) (b) (6)



RAO LOG
oWlSAV Pam 2161i leov. I 1I-Sl a . WbO Cos. T r- 3S

20437 T.O.L.E.
CONT TI SKY I RELAY FROM THRESH INT CALL M

THIS CIRCUIT K
SKY TI CONT -T- THRESH AFIRM QRU RTIO CHCK K
CONT TI SKY R AR
THRESH TI SKY FROM CONT - AFIRM CALL U QRU RM OHK

ONLY K
SKY TIljg THRESH T AR

20467 CONT TlSlY TRHESH -R- YOUR LAT AR
2W487 SKY TI MONT -T- THRESH CSL WANTS TO KNOW HAVE

YOU COMPLEATET) INITIAL SllB OPS K
20487 "SKY TI THRESHER R AS AR

NJOF DE NBL INT 7NB AWK
257 L TE NJOF 7BP A AA
2 547. OFF TO RM //

NBL DE NJOF IT7NB RHK
DE NBL 7NB P0 KEEF 7N8 PCLK

NBL T'E NJOF INT 7NP XBK
NJOF DE NBL TE K
NBL DE NJOF -T-R-0914527 FM NJOF TO SNTC H7UK /VIH/

DE NBL I NT cJ YOUR- 022027'. K
NBL - DE NJOF C 0220Q27 .K

T)E NL RWi
NJOF Bt INT ?I^BtM;K

N-O: 71- 8)7NB*x KF

N F h- N tNT ZV;K -
~ISL t~NJ~ZQRL I4Q K

:U 9INT 7NS I K
-N 7F 4 K

21i2 - N3 R M9452Z AR,
TIPOT K

PC TI SKY K
iSKY Tl, PC -T-COMSUBLANT AflMIN PTSMH - OUR INITIA

L SUBOP COMPLETED K
PC TI SKY TOUT
TR TlSKY K- - i
SKY Tl TR K
TR Tl, SI,, ^ - *M8U9LANT ETG...WH/-

21157 SKYT T II. R OUT
S YT TI, THR K

T t,1 So K,,
SKY TIl THR rT-COMSUBLANT ADMIN PTSMH ST INITIAL

4 .VE, 8UQEG8`ULLYi COMPLETED AM
PROCEEDING WITH REMAINDER OF SEA TRIAL
AGENDA K

tHR T SKY R OUT.
- PC T IQKY - .

-. .~ IPG , Og-

Eihibit ( 38) 4 /
3
3 -S-.t

(b) (6)

(b) (6) (b) (6) (b) (6)



OPNAV FORM 2810-1 (Rv.- 11-58) Continued

TIME TRANSMISSION

21±5'721157 T. .e.O.e .L*. eE
SKY TI PC K
2PC T;I SKY -T-COMSUBLANT ArIMIN ETC...WH/

218 KYT.I I R OUT
SKY rI PC S , -
PC TI SKY K i
SKY TI PC -,T-THREHER- ,CAN YOU COME JP ON 920

TI , I- 'KY ROUT
TNR TI SY K
SKY K
.;i NTI4'R'i- g P(j, ' -. c AN. UIYCQM J`P. ON 820 KCS K
SKY J I R WAIT OUT
SKY T,I THR -T- PC - AM SECURING THIS FREQ AND

SHJiFTING K
THR TI SKY ,R QUT
PC T11 SKY K.- ,. i.
SKY TI PC K
PC 1F KY FM THR - AM SECURINC & QSYINl. K

212'7 SY I PC R OUT
NBL i '!AICF- P K
7ACF- DE NBL tNT 7NB NV
NBL TE 7ACF- 7NB $v K
RBL DE 'ACF- -T-P--0Q2;37FM 7ACF- TO YASM INFO FWJ-
'7ACF- IDE NBL INT WA 2.970 - 25201 K
NBL DE 7ACF- (b WA 20970
ZACF- DE NL INT ZNB 1 K
NBL DE ZAC- '7NB 4A K

21345Z 7ACF- DE NBL R 1F2A307 AR
2'T597 ENT) OF OLD 7ULU DAY & LOG ....... ..... O & E .NML/V/

SNO-P&PO 8482

Exhibit (38)
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RADIOG L1
OPNA U"NSS@1 (Sa. 11-IS Sscds ''1" -S e IS

AM vl OMT C1 CL= m1 O

-" C A R 2 -J R - m w I m p

$O0J7 BEGINS NEW '7ULU DAY & LOG ... O&E NRML/Kj 
RM2-Pi OFF TO 

08457 RM3 OFF TO RM3 AL/CLR
8457 MARTI N HERE//WH//

THR TI SKY K
THR TI SKY K
AA TI SKY INT ORK K
A0Y STA TI SKY INT QRK K

10057 T'R TI SKY K,.
THR T7 SKY K
SKY TI THR K
THR TI SKY AINT QRK K
SKY TI THR -R, -5

lli87 THR TI SKY QTK 5/5 AR
I i SKY TI THR INT PRESENT POSIT K
I i97 THR TI SKY P WAIT OUT

THR TI SKY PRES POSIT - 64.58W 41.44w BELIEVE
WE HOLD YOU 12i 40 000 Y(PS K

SKY TI THR UNNERSTAN 121 4$,(00 YDS K
THR TI 5JY C K

1129Z SKY T I TWR f- OUT
SKY Tl THR i1O NOT BELIEVE CONTACT AT lPl 4000

Y YRS I S US; I AM AT P R I SCOOE #PTH;
MY NAVICATI"NAL POSIT 10 MI FM U K -

THR TI SKY 't CONTACT 12l 40000 YDS BELIEVED TO
PE WEATHER K

11277 SKY TI THR R. OUT
: SKY TI THR INT SPEED K

THR TI SKY9 SPEED 5 KTS K -
SKy TI THP R OUT .

TI THR REQ U INCREASE SPEEP TO 10 KTS & CI PCl
E QN STATION TO PROVIDE NOISE SOURCE
FOR MY SONAR K

THR T I SKY R OUT - -
THR TI WY 4YISPEED 10 KTS; CIRCLING ON STATION K

11357 SKY TI THR R OUT- -O
SKY TI THR i HOLD U VISUALLY BEARING 140 APPROX

7 MI FROM ME; AM CLOSING I TO ESTABLI'
H GERTRUDE COMM K

11407 THR TI SKY RF OUT - - i
SKY TI THR WHAT WS YOU PRESENT TURN COUNT?
THR TI SKY R"N J{OUNT ° 8 RPM K -

li 49' RXV Ti. T OUT
PW L TAE NIOF P K
NJF DE'NBL, K
NBL ;t N0 -T- P-ift1557 FM NJOF TO YASM /CF/WH//

1?017 NJOF ND NL F? 1011557 AR
SKY TI THR REQ U LIE TO K

1 ?1 27 t

.0 AFR IL 1i63 1
Exhibit (38E3
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OPMAV F01fM 28 1 -1 (Rev. I I -5S) Continlued

TIME TRANSMISSION

1,2457 ASSUMED THE WATCH AL_______

i4457 vKWR'S OUT OF SYNC6 ..... NO SC..
15007 KWRI IN SYNC ,KWR2 WON'T COME OUT Of' HIGHSPEED ......
16227 NOL DE NJ9F JX J(".
16227 NBL D)E NJ.OR 0 K
17$57 N8L TIE NJO' O ~X

NJOF PDE NBL K
NBL TIE NJOF -T-0-1 01604-7 -FM NJOF -TO OLTDK-

-INFO SPIU BIKN GR47 ST
1,61I 7 NJfl 0 N8L ~ INT QA POSITMON -4i-43N - IMI WA

63-657W K
DI% NJOF C WA 64-57W CONTlUCT I N K
J N8IL INTIWA 64-57W CONNITING.

IDE~ NJOF WA 64-57W - CONDUCTI NC K
1DE N8L IM I INFO TOST K

TE NJOF INFO TO ST -- INFO SPIU BIKN GR47 K

TIDE NBL \AS AR

147 NuOF Di NJOF C AA ST -17437 7NB XN K
NjFDL SLl INT WA BY -UQC -INT AND TO EVERY

CW QH B (W- K
C NJOF C' K

I7457 DE: BL R- 1)160547- AR
i80.07 N BL 11-8 "-' ',NiOF 7KR~ K

80NJ). PTIE iRL 4?l
I813 - J1 NL K

NRL DIE NJOF K
NBL NBL TI1"E NJOF NJOF K
NJOF PIEA BB T FM -YOUR 1016047 -REQ STA

STATUES REPORT ST K
iDZ NJOF IMI AS YOUR K
T11f' N8L AS YOUR - NJOF DlE N8L 13T FM C8F 2

Y~OUR
18i77, NBL If NJOF fAS AR

188 NOTr SENT f,
8W NBL TIENO 10 1018187 -FM NJOF - TO OLDI<

-INFO SPIU BIKN GR6 ST C/FILES JIDC
f 8247 NJOF IDE NBL R 1018187 AR
1.8247 NBL TIE NJOF INT 7NB OJ K

NBL TIE NJOF INT 7NB LJ
NJOF ITI NBL ANS CT K

18267 NBL TIE NJOF R AR

SND-P&PO 8402

Exhibit (38)
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RADIO LOG
@9NAV Um woSM fft1(1v. 11SII- c~mi) um r om "sno Cog. I- boc

V Q I4251/OPSI-

18267 CONTINUESLY CIU&LING WARCLUB t4 PigA~ ANfl.8ECTAC *.

18357 N~AP) DE NEF K EtA OW

Ei~' Kl

NBL DE N4F T GIV~BAD I4q& GAT VF,, ~ tIDE-BADBI&,3Z NJUOF AS MBL
DWF 1E NW.. 7W'X 1  fAR

184 7 (CALLING *'DQ PRI VOICE SE fWNGRSLS
NJOF DE NAia G-
NAC DE WOF K

18427 V" E-- u NA AR .
NJJOF DE N f~

DEF 4TtT T
UKMLAS DESIRE eANC8L YOUR PRESENT'OP8 TO'ASSIST IN SAR.' REQ
UEST SITREP 8T

1'8487' ~ ID N$r INT, AB FM~ - -6- 1918'4,07
18487-- NJOF DE NBL AS AS AR
18487 NJOF Dj NBL R AR
18507 NUtA NK
18507 NUTA -TE NJOFR QR71 N~t'AR'

NJF TYE NBL K
P8L :DE NJnF K'

19547 NJOF DE NBL 7UJ 'AR
YAPD YAPED DE' NRL NBL XMT NJOF ZKA 7KB IMI' XTEEEtEEEEFEEEEE

XMT NJOF ?KA 7KB AR
NJOF DE NBL INT R

1 9 L NBL ENiF R AR~
1;9b7 NIJTA DNLK.
19587 UTA INUTA TIE N NBL 0' K
1407 (CONTINUESLY CALLING NADQ VO ICE ANT, _MCW PRIL ANT) SiEC)
1902? NBWY DE NBL 0-K.- --

19187 NJ~F~Q~

NBL. DE-NJOF QSA3'AS ARI. '

NBL. DE'NJOF O K,'
11'1 NB8RF K
ZNB UB

2AR 101923Z - ZNB 0

NJOF DE N iOU-~t57Z :FM OLDK -TO NJOF BT
UNCLAS REQUEST FOLLOWING A. INITIAL POSITOF'DIVE,0. INITIAL
OOURES AND SPEED OF THRESHER .-P0$tTtON .A$AIT EEEEEEEE AAlk
CONA EEEEEEE LAIST CONTALT D. FiPEOTED TIME OF'COMPLETION OF

19337 N8L.tJk.NJJF..R 10i957ZAR ...... 3

iO APIL i934TW

(b) (6)



OPNAV FORM 2810-1 (Rev. 1 1-58) Continued

TIME TRANSMISSION

1.9337 T.O..L..E..CA ON WATCH ERE...... ,

2P27Z N$L . DE NJOF K-
202F7 L DE NBL * , .. 1 rrNDWtY NBL h1$70 2 - t *L -20NEj-NO2Q35DDKNL 4NBWY,",INFOi. 8lKN -'S BT' UN L4SS SlAg $EAWOLF
20357 0- t'ASOSSOAC AREAS A -5,A-6 T K

,'RJOF DE NSL -4-02025Z -FM OLD EEEEEEEE
20387 NJOF DE NBL AS AR
20397 NJOF DE NBL -AS

NJOF DE NBL ZFR -QRV K
NJOF DE NBL K

20417 NBL DE NOF '-T-O-i2g08Z +M NJOF -TO OLDK BT
20507 NJF DE N RL1.V15Z AR
210Q7 NJOF if NBL BTINT lNIT-IAL TIME OF DIVE BT K
214007 NBL DE NJOF 8T IqITIAL OWIME OF DIVE 0919227 K

NJOF DE NBL -O;1P20577 -FM OLT)K -TO N&F -INFO
Y-7 ,F PT

IJNCLAS REQUEST SITREPS TO COMSUBLANT AND dOMSUBFLOT TWO EVERY
15'MINOTEA EVEN IF' NEGATIVE BT K

297 O RIr 7K Y77F 19i1257 K
NJOF DE NBL INT C Y'F 1019257 K

2f257 DE NJOF
NJOF DE NL. -0-1019257 -FM YCOMSUBLANT -TO
COMSERVLANT -INFO DEPCOMSUBLANT COMSUBFLOT TWO COMSUmEVGRU
TWO USS SKYLARK USSRECOUSRY USS SUNBIRD BT UNCLAS
11. USS THRESHER CONDUCTING DEEP DIVE SEA TRIALS WITH SKY. ARK

1 ESCORT AT 41-43N 64-57W. COMMUNICATI1ONS LOST AT 01g4i7.
24 REQUEST DIVERT RECOVERY TO ASSIST SKYLARK IN SEARCH FOR
THRESHER TBT

21297 NBL IE NJ.OF R AR
21$387 NBL T ; DE NJOF -T-0-1021307 -FM NJOF -TO Y7ZF OLT)K

GR9 PT C/f ILS PT K
21407 jNJOF )ENBL XR 102137 AR
2i447 NBL D E NJOF 1 NT Y77F 100277 K
21iT NJOF AS AR
42?IL4 7 !NJOFE ZWJ 1 AR

NJOF DE NBL ZUH K
A7 I L DE NJOF iR AR

NAL7 Not DE NJBF -1t--102145Z -FM NJOF -TO Y7 7F
OLDK GR5 ST C/F/ ST K

21557 NJOF DE NBL R 1021457 AR/
22007 NBL DE NjOF -T-O-1022007 -FM NJQF -TO Y7'F

OLIJ G5'BT C/FBT K
22027 INJOF DE NBL R 1 25 C B

NSL DE NJOF -T-O-1 2i5 -tM NJOF -TO Y77F
26 OLDK GR5 BT C/F BT K

22167 j iF 8 R AR
-F -T-O-1022;0Z -FM NJOF -TO YZZF OLUK
. . * vBT C/FIkE SBT K

22347 NJOF DE NBL R 10223 Z AR

3ND-P&P0 8482

Exhibit(38)
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RADIO LOG
OPHAV FORM 2S10-1 fftv. 11-nI bwdo, fin. WSO Cog I Seock

ACTIfI1TY TOFRATON Crew IUW

SKYLARK (ASR 20) ]C RM2 0 '3/OPS
flM TtANSMM5ION

224' TcO..L.E. DE NJOF O K
22447 NJOF DE NBL AS AR

NJOF DE NBL INT ZOD NQMR 0 K
22527 Nff NBL DE NJOF 'UG NQMR K
22527 NJOF DE NBL R AR

NBL DE NJOF O K
NJOF DE NBL K
NBL D]E NJOF T-0O1022457 -FM NJOF -TO Y-7F
N OLDK BT C/FBT K

23077 jE NBL R 1022457 AR
NBL DE NJOF O K

23157 NJOF DE NBL QRY 2 AR
NJOF FE NBL K
NBL J)E NJ OF -T-O-1023157 -FM NJOF -TO YZ7F -INFO

OLDK BT C/F BTK
NJOF DE NBL INT WA AT- 41-40.8N 64-55W K

T)E NJOF C K
DE NBL INT GRi4 K
DENJOF C K

'P5;7 E NJOF FE NBD R 1023i57 AR
7¢ sEND OF DAY...END OF 'OO....

CANI PAG NO.
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9

(b) (6)



RADIO LOG
O~V OSM S1I 1e. 1 1 -Sjbmds frm WSO Ce. "I Shch _________

AcflVTy OO cMEm .sW

TRAtS4WSON

6222pZ 3ET LOG ON SAR FREQS ONLY
222Z CAS JUIL TI DIPS DO U HOLD ANY CONTACTS

LI PS TI CAS J ',:.'E HAVE AN OIL SLICK
AS J T DI PS R I AJ! PROCEL)DING YOUR POSIT K

57 IPS Tl CAS J R A2
I PS TI CAS J FOR UJR INFO 'tE HAVE VOIC E CONT WITH

CSL ON SSB K
_ ,AS J TI D I PS R
22t'rZ TI DIPS BT ATTEMPT TO RAISE 'AR CLUB CV' ON

YOUR UNDER'AI.ATER GADGET K
223 5Z TI GAS J R AR

TI G'AS J WE HAVE NO UNDER\'\ATTER GADGET K
__Z TI LIIPS R A R

2 TI DIPS WHERE IS OIL SLICK IN RELATION TO YOU,K
TI CAS J '`.'E ARE RIGOT IN THE ;`vl IDDLE X CIL 'LIGK

2244Z 4/g$ CLA J TI DIPS R AR
0134Z CAS J TI .IPS DO U HQLD ANY .'R NR BETW'bEEN 2242 AND 224

8 K
TI CAS J NEGATE
Tl DIPS ARE U GOING TO SURVICE THESE NRS K
T]i AS J L)G NOT HAVE XMITTER AVAIL FOR S/S AT

PRES TIME K
:)I)L UAo u T l I r` k I v' ILL AiJV Ior KR

P i'S TTI AS J MY I i (:1N IUr y I uV Iu vu 'I . >UAT IN
A T T ATT-F A.T F I t- Lk I H i 1J ixot uvn mL
Q IL 0L-jur\ .U YOU! HAVE ANY OTHER iloi

AT TH IS T I E K
CAS TI .uIP6 vUiNuun T/uuR -LAN REMAIN IN VIS OF OllL

SLICK FOR IHE NISHT YOU E DATUM r\
.2y'i4L I)I,1 i iJMO u Ft AR

DIPS TI CAS J ILL LEAVE ONE AIRCRAFT ON SCENE OVER II
'll ILL HAVE MAIORE AIRCRAFT AT FIRST LIGHT

QUIGK D TI DIPS K
DIPS TI JUICK D READ U ;'EEK /0 0fflD GUARBLED K
QLi I CK D TI 1 I PS INT QRU K
)1 PS TI QUICK QSA2-QRM K
D77 DIPS TIl 'UIGK PRES POSIT K

>334Z GAS J TI I I PS PASS T ( ICK DRAW,` YOUR POS IT AT DATUl K
R AR

T I CAS J POS IT AT DATUM 41-42 N 64-J4W K
z 7, D IP' TI QJICK D MY ETA . ;20 Ft K

Dli II IAS J RESULTS 215Q STILL NEGATIVE K
S2 GAS J TI DIPS R AR

., 7T I UI CK D REQ UN IT IN COM.PANY AND SEARCH PLAtl
IN USE K

;7457 QK I OK TI L IPS R AF-
I SIK Ti DIPS UNIT IN COMVPANY GAS J SEARCH PLAN IN

I QC -DAQ 0 QUA cgr&' N! At" Q TL vsrl
4P>'4 I.Z :IPS TI QUI CIK R F' w! jPAE.

1!, -11 APR. Ilf63 ONE

,Exhibit (38) .AO
10al

(b) (6)



OPNAV FORM 2810-1 (Rev. 11-58) Continued

TIME TRANSMISSION

~IZ I GK I F SJSTAT IONED AT T~1DE ON
IRK T I t.'I"K UNDERVl;,ATER GADa K~35~Z I P S T I I OK-R-- PE,-, ETA OF PR 1SF DTK

0355Z Q ICK TI DIPS ETA PRIZE 119044R KTI QUICK D R AR
DIPS TI TIT W BELIEVE I HOLI) U 231 TITLE V;AVE TEN ON C

OURSE 585 SPD 12 INT OONC K95405Z TI DIPS R AS AR
TI TIT W SIG FOLL AJ TAK REQ INST K

41:Z TI DIPS R AR
DIPS TI TIT W INT CORPEN '3D SPD K

Q414Z TI DIPS R AR'416Z CHIS A TI IPS K
TiT T TI BIBS g tAME IKE CORP 1805 SPD 5

TI DIPS TAKE STATION 2 95e YARDS OFF PORT BEAM KDIPS TI TIT INT TAKE STAT1I6N 20'0 YARDS OFF VY PORT
3EAM Kij42'pZ TIT wV TI i)IPS R AR

423Z GAS J TI LIPS INT SET AND DRIFT K
DIPS TI CAS J R AS AR

TI IIS REQ U TAKE STATION 20"o YARDS MIY P&LT
BEA11M PLAN TO COMJMENCE N> SEARCH PARR aARCH
PLAN TO SOUTH OF DATUM CGASS J LYING TO
AT DATUMl LEGS ""ILL R-UN NORTH AND SOUTNi
',ORKING TO EAiST ENITIAL LEG'S I',, ILL 53E±8s S'0D 5 I V ILL POSITION ',"YSELF 2;6j
YARDS 'JEST OF DATUM FOR CO!MElL-ENCEMlENT
OF SEARCH ET KA428Z DIPS TI TIT W' h- AR

DIPS TI CAS J BW DRIFT 2.5 KNOTS SET 323 KA429Z TI DIPS R AF
'432Z DIPS TI TIT VA INT CORPEN AND SPEED K-'3j TIT W TI )IDPS 'IIKE CORPEN 1p S.'PD 5 Ki,433Z TI TIT i R AR

P44Z LIPS TI TIT 7 TIT Vi LD'AERIND SUPER IHEAT 'i'lLL HAVE T,
:IAI NTAIM SPEED FOF. A 1.H I LE ET K

',P'4t7 T IT TI S IPS R AR
C!S TI DIPS RE Q UT AINr' PO'W^aERFUL LIGHT IVFLT AS DATU

BEAKON Ky 447Z LIPS TI CAS J R ARDIPS TI ("AS J TRA INI Nli; 241 NCH SEARCH LIGHT K$449Z CASJ TI DIPS F Ai
p4bL. TIT VW QUIC D TI BI F DATUM NO V11' HAS VIF<T BAAKON K4!14 1 ItI I FIT 'A QUICK D f IF
y4 58Z TIT D 2t D 71 IDI I Ai CONDUCTI NG VISUAL AND SONAR SFARCH

' ITH IN MY CAPABIL IT IES X:* I TT jI ' N13'f \
GIRtT IA sH KPJ4.JZ LI'S TI TIT 'TIT READING MORSE CODE VIA 'IFT i) Y'l

.LATE ENTRY) KNW! OF N'.Y X ISS IONS OF -UCH
1459Z I T I TI T QUIC D R AR . .
D I PS TI GAS J I N T " EAPER 12 S.ECOVERY'S SES4- L IGHT K

.'.WAF ER
3ND-IptpO 8482

Exhibi t (38)
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RADIO LOG /mde #on MOC .--
011MV uin 25141 (S.W. 1II-"S)I~s f0 S a.1S

RKI ARK< (ArM PcA

0505Z T.O.L.E.
CAS J TI DIPS .'t:AFER 12 HOLDS SEARCH LIGHT i'N INS IlJ 1

INT CAS J ICURE SEARCH LI K
II l)IPS REF UR LAST NEG K05(7 TI CAS J INT 12" LIGHT 3E ELUMII ENOUGH K
II LPS TRAIN ANS MANY VIRT LIGHTS AS PO' IE

AND SECURE 24 INCH SEARCH LI HT KP514Z DIPS TI GAS u R 'I LCO AR
DIPS TI CAS J CAS J 'ILL TRAIN 2 12 INCH SEALCFh LIGHT'

VIRT K
v;71JZ c'1S J TI DIPS P R A .

TIT V. TI DIPS INT TRFC K
Q512Z DIPS TI TIT W NEG AR

514Z TIT ' K UI'K DTIl: IPS UPON SIGHTJNG ANY DEBRIS OF RiICKA`E
BREAK OFF IlMM AND RECOVER SA`E AND
INFORl 'E K

'.515Z DIPS TI TTT W iUICK R AR
LIPS TI TUTCK .I A'J CIROCLING AND INVESTIGTATI N SIELL

OF OIL K
'-544Z TUTTK D TI nI FS A

T VB I.. IT YOUr LAT AND LONG OF YOU DATU'l'545Z QUJ ICK D TI LIPS FL AF
QU I CK TI DIPS G. AS J IS AT TA TU'M POSIT AT DA.JTUMl 41-42N

64-54W K
0547Z DIPS TIQUICK K R AR

CAS J TI DIPS ARE YOU STILL IN OIL SLICK K
;,b4(Z A xBLE TO RAISE -AS J ABOVE ENT UHlF)

QUL ICK TI IPS REn STATUS OF INVESTIGATION K
i553Z TI QUICK WAAIT AR

DIPS TI QUICK AVM STILL CIRCLING AREA 'AHERE Ol'; I_; j-l
OIL K

Q U ICK D TI
DIPS TI QUICK D AC TO 3LINE LORAN I HOLD CAS J 3. IIL-

FF. W,`. LAST iOS S T 'flU GAVE HE K
QUICK D TI DIPS CAS J IS ATTEMPTING TO REMAIN IN OIL

SLICK AND PICK UP DEBRIS K
TI QUICK FTIAL

0556Z DIPS TI QUICK D AJ REQ INST K
QU lIa Tl IPS REQ U TAKE STATION 2_000 YARDS "Y

STBD BEAM. A' CONDUCT ING PAFALLES SEHAI.j
LEGS NORTH AND SOUTHY SOUTH OF DATUM
AND TC THE EAS T. TIDAL '"AVE ON. STAT
2(00 YARDS '1Y PORT IBEA:. MIKE CORPEN

';5)Z DIPS TI QUICK d8 SPD 5 K

DAPR IL i9 TjPAO.

Exhibit (38) 11 APRIL 1963 - TVO
-12 0
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OPNAV FORM 2810-1 (Rev. 11-56) Continuod V A .,

TIME TRANSMISSION

0519Z T.OLL.E.
0626Z TIT W TI I IX TO FQLL 9 TURN

T I D IPS 9 TURN STBY IX K
y,62?Z DI ITT'N A. TRUE

I6 Z QUICK DRAi TI DI YOUR STATION 2 WV YA hDS 270 FROMvl ME KO 30 IP MIKE CORPEN 09 SPD 5 K
y63IZ,.. - IPS TI QUICK D R AR
f635Z TT W TIDIPS YOUR STATION VJILL BE 09'0 2000 YARDS FROM

ME K
j6 5Z TI TI TT PROCEE Ai
o]Z DIRS'S. TIXEIRS TT WWE ARE PRMOEEDING TO INVEST NOISE OF B

TING ON METAL K
TIT II TI D IPS R AR

0716Z TIT WN TI DIPS REQ YOU EVALUATE AND REPORT
0716Z DIPS TI TIT i R A R
071Z (LATE ENTRY) TIT-QUICK SIG FOL IX TO FOL 9 TURN K

TI QUICK TIT R AR
07dlZ 07%IQUICK TI DIPS STRY Q9 STBY IX K
0701Z D IPS TI TIT QUICK R AR

'p/017-/ 7z rv THE SOUNDS V1'E HEAR COULD BE FROM PUND ON
HULL VERY STEADY AND ON SAME BEARING AND

V ILL PASS OVER THE- SOURCE GET A
SOUND AS ViEDO THERE IS A 5 DEGREE LAYER
Al 18O FT WHICH PREVENTS US FROM GET
AN ECHO RANGE ON OBJ K

0722Z TIT TI DIPS R AB
DIPS TT kW,' TI QUICK D ARE YOU GIRATING '`'HICH SOUNDS LIKE CLANG

OR 3EATING ON METAL
NEGATIVE

DIPS TI QUICK BEAR 256 FROM ME RNAGE UNKNOV.N AM
TURNING LEFT TO INVESTIGATE

2Z DIPS TI QUICK D AFIRM K
2Z QUICK TI DIPS R Al

QUICK TI TT W- YOUR BEARING OF BANGING ON BULK IS OPS ITE
OF TITLE WAVE K

0736Z. IT QUICK D R AR
DIPS TT 'A TI QUICK D NOISE WE HEARD HAS BEEN IDENT AS OUR 0I'N

FATHOMETER K

73 9 Z TWV VE HAVE THE 0BSE ON GIRTRUDE IT COULD BE
WHALES FEEDING K

v746Z TIT 'W TVi1PS R AR
Q747Z TIT W TI DIPS REQ YOU VERIFY K

DIPS TT V. TI QUICK DID EITHER OF YOU JUST XV'IIT CWV ON SO N K
W748Z DIS TI QUICK -R I AvlM RE-JOINING AR

TI TIT V,' MY NOISE EVALUATED AS ViHALES KR
oF7 fI TI TIT li WILL DO YOU DESIRE ME TO TAKE MYSECT0R

ASSIGNED BY CHISEL ALFA K.
y752Z TIT I' TI DIPS R AS AR

3NDOP&Po 8482

Exhibit (38)
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RADIO LOG
oNavW Pm mSW-Ij tu. II-")w MO 1" hiko b

!''AcRlAK jR 9 - -  'PF-AAI. :. R - t, K.r'qIcin I, * I s~. 7 (Q I A r9, : I I- - A
TUE 11ANWOVION

,7b2Z T.OLL.E.
0755Z TIT 'A TI DIPS REQ YOU SEND ME CHISEL A 1iI250Z K

'725Z (RECGIVED iI OZ FROM TT , C/FILES JDC)
TIT ' QI ICK DTI DIPS INT TO C`,NTINIRESLNT SEARCH PATTERN

- ITIUUNTIL NkWA,, ON SCENE COMANDER ARRIVES
08 4Z DISTl QUICK T:IT lt;i A
0852Z -4WICK D TI DIPS SIG FOFL IX TO FOL TURN 9 K

TI QUICK D R AR
0853Z .QU ICK D Ti DIPS TURN 9 STBY IX

QUICK TI DIPS INT R K
U IUlK TI DIPS INT R K
UUICK T I DIPS K

QUICK -Tl DIPS K
DIPS Tl QU IC,. R AK
Q UICK TI DIPS INT R IX K
DIPS TI QUICK AFIFRM HAVE IX TUhN K

p855Z XUIOK T JI PS R AR
0098Z DIPS TI PRIDE REQ SITREP K

v3z P, R I E Ti DIPS R ^ ASR :
L-PRIZE LI l i RE NR 0OF L4sv , ITREP RECEIVED K

z j, Z DIPS TI PRIZE R A'. AR
911Z DIPS TI PRIZE LAST SITREP RECEIiED NR ONE K
OMI1Z PR IZE TI DIPS R AS AR

i931Z DIPS TI PRIZE DESIRES SITSUM K
PRIZE TI DIPS R Ak
BIDPS TI PRIZE IS- POINT OBOE MSG IIO250Z STILL BEST

DATUM AVAILABLE K
0939Z PRIZE TI D I PS RAS AR

PRIZE TI DIPS REF UR LAST AF IFiM K
V4940Z DIPS TI PRIZE R Pt
0946Z PRIZE TI DIPS (BT S SIT UlM SENT C/FILES)
09 46Z DIPS. TI PRIZE WAIT AR

TI PRIZE R SITSUM K
v948Z PRIZE TI DIPS R AR

DIPS TI CAS J INT QRU K
y',54Z CAS J TI DIpc NEOT5 ARF

TI PR IZE INT -3 F R AND.? DIET OF O IL 'L ICI FI,) I 1)
1;,Y)Z I. iZE T1 DIF3' I. f

GAS J Tl IIPS A R u "TILL IN OIL SLICK K
NEGATE W`I`E ! RE RET UP l:'. I NI.F) T () I L L IP

.S EA~KlH I\,C F.) Dr. IS ALONG THE AAY K
o'jo3Z TI DIPC RAR (esr sI nr

PI- 1ZE TI LIPS CAS J \'.!AS STATIONED IN OIL ELI IKV -ILL
O TH-ER UNITS C`MNL)U TED 6EARG CAS J
'STATES HE IS PROCEEDING TlAT.'RDS !iL LLIUJ

1 ;5Z NO 0
DIPS TI HF 17E I4 7
?-IZE TIl)I'PS REF fSQ 110i502Z REQ REP PARA 2. POSIT T(

- - ~ ~~~ I. iTfI IN*I..
TI PRIkZE R AS AR jPAGEMO.

- (8 I APRIL 1963 T fHR EE
Exlibit (38)
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O"4L~V FORM 2810-I ftev; 1t-esS Centinu4o

TIME -TRANSMISSIQN

1~2 TI k DIPS TI DO NOT, LD K6L
I ŽZ PRIZE f~1~

T)I PS TI 4PRIZE 'T ZDK' K6LA 1i0502Z K,
PRIZE TDIS ZUH'ZDIK MSG INCOM LETE K

10,2 5Z D IPS T I PR IjE R, 14
IE/27Z IS-T .P1Et PROCEEDE DATUM INACORD: MY MSG, 440250

1027Z PRI[ZE T1 .D PS, R ~AR'
MY4Z CII I ~$. C~$UbFLT TWO 11i±582 DtRECTS ~MEIO
MVESITREP 'EVERY HALF HOUR. DO YOU I

7Z. Mt COTQ -NT INUE K
T t .QS Ntov"COSA WItL MAKE AL4 'FuT SITREPS K

TI H~ A I NT k.AST SITREP'K
TII)I P ~. NW LAST' ~iTREP 31 K

Bf pl, TI a~t SA R 0
103Z CHISA < TIDI N EX T, SI VREP, DUE 3A1il

CJ 'T-~w MY+PN 5PD 5 KTJ-HOV, DOYOJ PiKi
. TOTRANsrEFb OIL'SAMPLES K

PLAN TO TRANSFERIL SAMPLES Y L I HT1-331 D IPS TI !CJ MESSENGER K REQ CSE-& SPD K
TI .[[Ps- 26~ SPD,7 KTS K
T ̀ J ROUT

II1 Pk'I ZL .HNH !!UZEAST TP'AE U P0S8IELY I DEN[ T
ISLICK K•
+I9S~ IN Ft-ULI: b Uh~ MINA NU UIL bAkL'P

A BOARD WILL CALL U BACK K
1.i .T I :Pfh 17ZE i OUT

TVI jPs LtA$T SI:.~_HTIR OF OIL SLICK'BY ME Oh.
LAST NIG:~;H T AT 18 5~ CJi %AY HAVE -

IN OIL 0L1ICK TO A LATER HOORi K
)20Ž 0TIPiIZ~'f OUT

pi I2 TI DISP I AM I N! OIL SL lX- POS IT. IS 4i-41N ~
QI1LSLLIOK MUCH SMALLER THAN NOTIED I~
N I GH T K

1-44,8Z !ITI PRA7E Fi OT
hI GH JUMP TI D IPS' CAN U[ G I VE V MY POS IF - MYLORtAi'~J 1I
~D i 3 TI HWJ R WA IT OUT
r I PS ~ TI HOLD ON, IVE U POSIT IFN U WANT K
HoIll TI D IPS XS '- DO NOT'HOLD U VI SUPLLY VAULD 'K

0 POIT FLi H GJ K
I PS TI HDOD R OUT

ThSTI ~HGJ' " UK POS IT 4:1-07N 65-1-3W ;K
1I248Z HW,!' _TVIP'DS hOUT
~LATIEU N T NY I

NJOF DE NQMR at v;B- 120,045Z -COMOCEANSYSLANT K.

123~3 Z Nl ENF 120045Z .AR
IIOFDE K ~LA -P- li2±10Z FM 1K6LA -TO NJOF CRi 193"

UNOLAS HAVE MAN OL MEN WHO LAST HEARD THRESHER ON UQC PREPP.R~F
HIGHLINE TRANSFERjTH,$ AFTERNOON FORi RETURNCONUS,~ BT

1274' :LAIE NQ. R~ AR'

.';.. exhibit-(38
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Q_

RADIO LOG
@PWAV IEM 2310.-i Ef.1. 1-M)Ssvosdm brnFF50 Cog. 1 Skck .L

ARQAR2 ARTWIU8 R425MW ICQ3KCS
TOME TRANSM0.IO

NBL DIE NJOF NK E
NJOF D~- N8I. K
NBL DE.NJOF 4PO:Ii0oo iZ -FM NJOF"--TO Y77F

.000s7 OLDK GR5 BT C/F BT K
0QS067 NJOF DE NBL R iI0001A7 AR

NSL DIE NJOF 41t-0-15015? -FM NJOF -TO Y77F
OLfXK G5' BT~

00237~ NJOF DIE NBL R i±00±57 AR

AIJhF /J KF PtI "PL -40-)i022Jo7 -FM NQMR .-TO OLNI Y77F
- I NFO YPKF NJOF S8 IL GR 38 BT-UNCLAS C0MSU8L~AEVA1 2 ON BOARD
PR`~CEED ING TOI-AT 4i-43N LONG 64-5W.ET ty4fIRO. WILSSlE
ON.,SCENE COMMANDERS.RESPONSIBLETS UPON ARRIVAL IN ACCORDANCE
WITH CICKLT EEEE; F-EE WITH CINOLANTULT ±l-62 .'REQUJ~ST SUMMARY'-
SI1TREP SNCLUDING LIST OF F0RCMS RDEREDJ9 *SAR AREA BT K

00367 NBL DE NJOF R, XR .7B01 X
NJOF TE NBL K
NBL TIE NJOF '-T-0-1I 01 37 -FMl NJOF -TO Y77F

NJOOLt•GR BT C/F BT K
04_7 NB DEN B~l R l&0s AR

17.N OF -T 0457 -FM NJOF -TO Y77F
90053 OLDK( R5 BT C/F BT K_

0~(57 NJFO TE NBL _R i±0057 AR'
0io7 NBL DE hJOF O K

NJOF. ~ NBL K
NJOF -~T-0-±±0007 -FMj NJOF~ -TO Y7~V OLTTK

CXIE
007 N;OF DE NBL R ±±±0$7 AR

01I.67 NL DE NJOF -T-O-i. i15Z -FM NJOF -T 7ZF OLTY•
CR 5 BT C I ILES BT K_

Oi7 NJOF DIE N8L -RFi ±±5! -AR
NBL TIE NJOF INT-QIC NUTA K
NJOF DE NBL R QIC AR.

Oi28w' NUTA TIE NJOF tNT ZDK WR NR '2242 TO 2248 K
O1287 NJOF DIE NUTA -AO AR

NJOF TIEN UTA 7UG WRNRS HAVE ER-VICED) NSS FOR
7T1( R NR 2244 QRX WHEN RECD K

01±33- NUTA flE NJOF RRAI{
NBL D E NIJOF O. K

NJCI-E N K
NBL DIE NIr- -T-0-iVl,037 -FM NJOF -TOIY77F
0135 NJO~ ~ D~NBLOLDIK'GR'5BT C/F'BT 1<
NBL DE NJOF ."T OP0 45 FM 'NJOF -TO Y7'F OL~T11

*NJOF D E NBL R i047 - ZBOO0 K,
"TR FAG NO.

Exhibit (38)3
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OPNAV FORM 28:10-1 (Rev. 1 1IS)8 Continued

TIME TRANSMISSiON

Oi487 T§** o L*Eo
NJo0 DE NBL O-1101317 -FM-OLDK,-TO-NQMR -ONFn
Y77F YJKF NJOF SSIL NAYG BT UNCLAS A. YOUR 1022107 NOTAL
1. FORCES ORDERED TO SAR AREA OSjSB ROBERB WIB DEPCOMSUBR AND
EMBRRKED , WARATGTON EMBARKED -AEMBARKET -ENREING TO N WITH

CM. c 4'37ARKED BL(NDY , THE, SUILL I VANS -
SEAOLF SEAOWL- S(JN8IRD, 4PW4S FM- CO MFAIRW ING 0 YA-NELL

SKYLARK AND-REC6VERY ON STAT.iON. 2. SUMMARY SITRE-P SKYLAMK ANT) RECOVERY
IN OIL Sl IC)(POSIT 4i-40.8N 64-55W. PIECES OF CORf ATED hPATIcT0PLASTAC

HUVE BEEN SIGHTED AND RECOVERED. SHTATION REMLT)S UN
RECOVERED. SITUAT REMARNS UNCHANGED BT-'K
NBL IDE NJOF II1 I-NFO TO BT IMI SAR AREA TO T)Ep

COVISlUBLANT K
DE NBL IM-1I INFO - INFO Y77F YJKF NJOF

SS It NAYO BT -SAR AREA TO DEPCOMSUBSL
-SAR AREA; SB i6ERSROBERTS WITH EP.

t117 NBL rE NJOF R. AR
NJFO D E NBL -P-1i0158.-~-FM OLDK -TO NJOf -INFO

Y77F E7XL BT UNCLAS A. MY 1020577
NSTAL i. CHANGE SITREPS TO HAPLF -OHUR BT K
NBL DE NJOF R AR
NJOF DE NBL -- O£ 12077 -FM OLDK -TO NQMR -INFO
Y7 7F YJK& T2 SSIL NAYO BT UNCLAS- A, ( 1101317 1. T)EPCOMSUBLAN T
PEM RKE1' IN BLANPY VICE S.B. ROBERTS BT K

2257 B NRL iDE NJOP R AR
02357 NBL DE NJOF -T-O0-t'2307 -FMNJOF -TO Y77F O01 TK

N 6 KIOF DE NBL R 11025"7 AR
0; NBL DE NJOF -T-O-1i02597 -FM NJOF -TO NsS C/F

NJOF iDE NBL Ri110259 7 AR
NOl iDE JOF -7-O 10007 -FM N~JOF -TO Y77F OLPYN;CR139 BT (,/F BT K
NJOF DE NBL IMi WA CHANCE K

' 4.7 E NJOF WA 'CHANGE - IN KN$4QF Ml NBL3 R
DE NJOF -T-O-11 ) -FM NJOF -TO Y77R 0[_¢

GR11_ BT. t6/FST K
( 3357 NJOF DE NBL R 11033007 AR

NBL IDE NJOF -T-O-Iii2007 -FM NJOF -TO HAMI PT
0`3467 NJOF DE NBL R i102¢0Z7 R

NBL DE NJOF -T-O-11A47 -FM NJOF -TO Y7ZF OLII+
GR5 BT C1  B ST K

04047 NJOF DE NBL R 11,4 0 7 AR
NBL DE NJOF -T-O-1014397 -FM NJOF -TO Y77F

OLDK-Q~l0_ St C/F BT K
04337 NJFO DE NBL R 1143z AR

NBL DE NJOB -T-O-1104357 -FM NJOF -TO E7XL
I-NFO NQMR CR24 BT C/F-

04437 NJOF DE NBL R i1Q435Z t.AR
0446 NJOF DE, NQMR 7UI 71 I11404357 INT C GR24 K

iDE NJOF C K
04477 DE NQMR R AS AR

3 ND-P&PO 8482.

Exhibit (38)
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RADIO LOG4
OPHIAV 00mM 2S10-1 (Revw. II-59)kbcotdw from FPSO Cog. "I Stock
AcT1VTY 09!RATOlt Cc FRECUEICY

_USS SI AP i I
TIME TRANSMISSION

0447 w T,&OO.L..E..
NJOF PDE NBL INT C AA PT (FEW ERRORS)

0450z FE NJOF C AND TO-CONTACT-
044 O 1  -TS-0- -FM NJOF -TO Y77F OLP)K

+INFO ~7XL EWJO CR5 BT C/F Pt K05I7 NJOF DE NBL R I1 A07 AR
N8L DE N~JOF -T-0-1105907 -F+M NJOF -TO Y77F OLT'4K

-INFO E7XL EWlJO CR5 PT C/F
05327 N JFO DJE NPL; R i157AR

(J5 NJOF DE NQMR 7 97- T7KIAPTK5 E NJOF (COMPLIED)
NJUF PE NQMR I.NT WA STOCONKCT - WAS TO RE IN VICIN

ITY OF ,,ST NNKOWN POINT TOREFEEE
POINTTOiFCOMK3T K

(OPNOTE) IDE NJOF (CORRECTEDIM
47PE NQMR R AR

I~7 NBL IDE NJOF -T-O-11060(k7 -fM NJOFrTOjY 77F OLTT*K
-INFO E7XL EWJO CR15 PT C/F BT K

0 7 NJOF IDE NBL R? 1106007 AR
NJ R DE NQMR -FM NOMR -TO Y77F -INFO HARK -I NFr,

ETCI YTJW CR8 ST N/C
NFL D NiF Tj-076~ -F M NJOF 'TO Y7 7F OL!-#.

-INFQ EXL'FWJO GR5'BT C/F ST KN J0F IDE NBL R i1 ¶i63 7 AR
NJOF D E NBL -0-1105iJz -FM EZXL -TO NJOF

i BT UNCLAS NVC 7UI YOUR 1±0435?
MSG 11 2 3Z NOT ORIG THIS HD)QTRS
SUSPECT MY BEEN ORIG EX7R IN
EZXL I N N IWO REQ YOU 1RELAY DItR
ADVISE DIRECT. ANVISE THIS HDQTRS
ST K

0639? NBL. DE NJOF R A R
07507 NL ID E NJOF -T-0O-1,10707 -FM NJOF -TO Y77F O

-I NFO E7XL EWJO CR5 ST C/F
07077 NJOF If NBL R ilO~,7 ( AR

NBL IDE NJOF -T-O'II97107 -FM NJOF-TO Y77F OLSK
-INFO EWJO E7XL GR5 BT C/F ST K

737 NJOF IDE NBIL R i107307 AR
NBL DE NJOF -T-0-110a(7 -FM NJOF -TO Y77F 0 C)7

08037 NJOF IDE NBL R ii08 Z AR C5S /NJOF IDE NQMR INT ZIJK NMEEEE-7DKI NQMR i102507 K
08107 NQMR IDE NJOF 7UG; AR

NLJOF DE N8L P-K
51 --F Pi08l057 -FM E7XL -TO NJOF ST

UNCLAS SVC MY 16iiOUV ADVISE BT K

(b) (6)



OPNAV FORM 2810-1 (R-v. 11-S8) Continued

TIME TRANSMISSION

.08i2. T.....L..E..
08327 NBL DE NJOF -T-0-1108307 -FM NJOF -TO Y77F OLD

-INFO E WQ E7XLIGR5-BTCF
08347 NJOF D E NBL R I T C/S 1BT 8 P, K

NBL 7r. 'OFF wTTP-Pi08257 -FM -NJOF--TO E7XL IlRl089 7 NJOF i I'L ±±2~AR

NBL DE NJOF FT;O-,J.09007 -FM NJOF -TO Y7ZF OLDK
.-NFO'-sEWJO E7RL 5,BT C/Fi I- NT.,eV SITREP -- 'THlRIT k';

09087 RJ`0F D LR'1ii9007 "AR
JOF TNT.' .K

NBL D E NF QU'lNTQRU K
09477 NJQF D E NBL X--AR

NJOF D E NBL I NT-STIREP ---
DE. NOF 7UG5K i

10197 DE N8 QgM YZnF I iNT'SITREP-K
DE207 DE N4 - AS-AR,

t:0227 NBL DE NJ -T--11li0i57 -FM NJOF -TO Y7Z7F
: OLTPK - I NFO E7XL EIJO NQYR ST

i0267 NJOF D E NBL R 1ii0i5! AR ;
10497 NJOF DE NBL ;Z EEEEE QbiM OLDKB 8:1TREP DUt EVERY

3 MINK i
1w497 NBL DE NJOF R AR

IL I)E NJOF 70F OLDK ST EWJOIWILL MAKE ALL
FUTURE SITREPS BT K -

1.0547 NJF NBL R AR
SKY TI HOLD REO POSIT OF 01L SLICK K
HOTL TI SKY WE IN MIDDLE OF OIL SLtCK- POSIT
41-41N 64-52W; OIL SL ICK IS MUCHiSMALL*IHAN NOTB LA&r NITE K
SKY TI ROLD REQ YOU TAKE SAMPLES & PLACE eREEN

- YE MARKER IN OIL SLI(K K
It SKY R.Ot T
T I t"IL" RW4AT-TYPF DE'cIS Dln l U PICK JIP? K

HOLT) TI SKY WE-vt PI"ALL 1 Xr fAF-I If PAf !A Ilf
IWAT APPRAPS T, SE PART nF A STYPO FOA; M' TE OIL SLIC K AP'rAnS

TO 'E COMINwl UP TO t; GEEN DYE IS IN VTER; REQ INSTRUCTIOW K
SKY TI "OLD VAT TY0E DEBRIS AND WHAT T I MEID

YOU PICK ITUP? -
HOLD Tl SKY DEPRIBIRECOVEREP AT i017537 MNSISTP
OF APPROX 10 SMALL. PIECES OF KLACK CORK EAC¢ A91O(JTZ 3/4 RPE. O E
PIECE SOFT YELLOW PLASTIC SINMfLAR- TO 4AT FOUJ. IN! GA ILnREN'S T"'YS
APOUT i 1/2 LOPI AND 3/4 LONG;- ONE SOFT PLASTIC LiU3E ANtIT4 "VRIT1V,
"BAKERS FLAVORS RETTER mo SQFFAE-ZENTLY'i eOLORFP kLtF & V ITE
STYPOFOAM RECEI VEP AT ii08427 FR3\1 VSS 3ECOVERY0J TH S()$E ATi It
I 4lAL PI ECES OF (,ORK AND TARRY S" 'S FAlKE 1`4 A 'VAT ;PTRSS 'T.."o

1534217 DIP 1 p Srl TI7;) RC 4rL
TI h`S 1 10LD rrp. FAP£ -TTE l FDOD IkA!ET)lATE TK\V{"F- l

I ,IO'UCi'CKSKIN W -V (LOSING YOU NOW K
16,1.37 HOJL -TI DIPS R OUT

T) r CS TI HOLD PwDrtOtl TO GREEN DYE MARKER K
16207 HOLD TI Tr PS R OUT,

3ND-P&PO 8482
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RADIOG LO
ONAV FORm U@-1 (Now. I1-") bcolmr hmm pSO coo -r Shi

ACTY O TOR '''
I JS SKTI-ARK (ASR-2g I I - ... 0/c a AP P Q0 9A

TM_ TRANSMISN

1620 T. O e E
SKY TI HOLD KEEP ONE, CONTAINER OF OIL ON BOARD

ANP GCV F IT TO EXCLAMATION WHEN
HE COMES TO PICK IT UP

16257 TI SKY OUT
SKY TI HOLD TO YOU HAVE CkEENIDYE MARKER IN SITE
HOLD TI SKY NEG K

i6V¢7 SKY TI HOLD R OUL
TI HOLDS REQ U CLOSE EXCL AT THIS TIME K17427 HOLDS TI DI PS R AS AR

T BLANTY I MM
HOLM5 TI DIPS PICKFNC UP PURQER GLOVES K
DIPS TI HOLTS REQ U TURN DOWM RET CAIN LOUT BACK CR1

WE ALL ALSO RECOVERING RU
TP I PS R AR

HODS TI 1IS BUCK CLOSING ME FOR TRANSFER K
i;447 DIPS TI HOLD STBY K

HOLD TI DIPS e AR
HOLD) S TI DIPS HAVE RECOVERT ONE ORRANGE RUB GLOVE

ONE WHITE RUBRER GLOVE LOST ONE
ORRANGE CLOVE - DO U DESIRE I TRANSFFf
THESE WITH OTHEP DRRPIS K17457 DIPS TI HOLD R AR

DIPS TI HOLD REF YOUR LAST ARIRM PASS OFF CLOVES
WITH OTHER TEBRIS K

17507 HOLDS TI D)IPS R AP
nIPS TI HOLDTS HAVE k1APK7 OBJECT IN WATER WITH

SMOKE FLOAT AM CLEARINrt AREA REQ
YOU COME IN RECOVER K

17547 HOLDS TI DIPS R AR
I AM CLOSING EXCLI IN ORT TO EFFFCT

RECOVERY WHERE IS OBJECT IN REL TO W
- i K

i7537 DIPS Tl HOLD OBJECT MARKED WITH SMOKE POT AR
DIlPS TI HOLD REQ U COMPLETE TRANSER WITH RUCK NOW

WI LL CALL FALTER TANGO TO RECOVER OBJ17587 HOLD TI DIPS R AR
18407 HOLDS Tl DIPS TRANSFER COMPLFATED K
18417 D I PS T I HOLDS R A

NJOF DE NBL K
N FL IE NJOF L
NJOF DE NBL RV K

.NIMR DERKTLI INT -T K
NRL TQ MR K
NQMR DE NBL 70D NJOF K
19BL DE NMR 70D K

DE NBL
2135w NBL E NJOF INT QRU K

.T.- . PA:. NO.

Exhibit (38):
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OPNAV FORM 2810-1 (Rov. 11-56) Continued

TIME TRANSMISSION

Q .0 L. .. NE
NQMR nE NJOF -T- NBL I NT QRU K

DE NQMR QRM IMI KNQMR DE NJOF -T-RL I NT ORU K
2139 NJOF DE NQMR AS AR

DE NMR K
DE NJOF K
DE NQMR QRU K

21427 NQMR DE NJOF QRU M.
1477 NJOF DE NQMR ,QRU NBL K

NIWO DE NJOF -T-E7XL BT MY BEST SPEED IN THESE
L TSEAS IS 6 KNOTS- REQ INSTRUCTIONS KIMLD TI DJ~ PSKI

DIlPS TI QWIKDRAW WILL RELAY UR TRF KQD TI DIPS f -- ;MY BEST SPP 6 KTS REQ INSTR KI nQD- Z OUT
22407 DI Ds TI QD HOLTh R UR TRF OUT

QB TI HOLT -T-D11 REQ U REMAIN VICINITY OF DATUM KDiPS TI QT - "'K
22487 QD - TI DIPS R OUT,

NBL E NJOF INT QR? K
NQMR BE NBL K
!QAR )E NJOF K INT QR7 K

22547 DE NQMR INT QSO NIWO K
BQMR DE NJOF K-

-NQMR GUARDS 2820 KCS K2257Z DE NOMP R AR i I
EX-REVERSING CR 090 KDIPS TI FAUTL T ATLANTIS MAINTAINI G PRES POSIT
TO-TAKE WATTER AND BOTTOM SAMBLES.
I AM MAINT+AINING POSITION ON ATLANTI

NBL DE NJOF P K
NBL IFNQMR URZ NJOF K
NBL IDE'NQMR OSA q?7 NJOF K
NB DE NBL 2RX 2 t NJOF K1J177 NBI DI NJOF K
N R BE NBL 76D NJOF K
NBL DE Nt I NT QSAP K
NOMR DENBL . OD NJOFK
NJOF DE NQMR T7E K -

11* NQrR DE NJOF -T-P-Q2S0337 FM NJOF 10 YZ7F CF/WH/rpv T ,r# - alE NO M T-
, ,,- K6LA DE NJOF f INJOF f HAW C)M 12222307

INT GR 69
0i167 K6LA DE NJOF C K

. N4F DE K6.A 12223'? AR i

..........

3
ND-P&PO 8482

Exhibit (38)
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/D1 YoL0 P
RADIO LOG
OPHAV FOiRM S1-1 flow. I1-WRI he. Fa.O Coo . 1 Sek _r

ACrMTY CISTO aQEC
IT I Lar ke

LSS SKYLARK ii ISAR 2-;

i94Z T.0.L.E. (CARH ILED THk UluUGH FLO, LOG 3 l1TH)
1946Z K6LA DE NJOF P K
1946Z NJOF DE K6LA QRY2 AFK

?LJOF BE KE6 LA K
2yi'4Z NJOF DE K6LA R 121938Z

2y135Z K6LA DE NJOF -P- iv2We_ Z -FMI NJOF -TO K6LA C/F ILES
244-2Z NIJOF DE K6LA Ri22id2!Z AR
;LATE ENT Y)

DIPS TI Q' I1K D -R-122''j2Z FM OUTRAGE TO DIPS INF O OLDS

GRNC bTA f1; 'ft~gP -l LPES9 I G
RE Oi OF LAST 3 TRANS.'ISSIONS RECD FA
V,'KJC I Ni-J1 i I NG ONE -EPORTED REF A AND
RESPONSE S -;T TINANT K

2>27 QVIK B Dt D I k o UT
T IPS TI QD - UPON COMi-PLETIOIN (F PE RSONNEL TF NSFER

EXCLAKA TION PICK ING UP PEK',SONNEL. IREQ
T0 TO 3E TN/cRSFE E1J FI ]DIPS TO EX K

"B TI K IPS R OUr
T , T iS -V-HoLI; - ' 1F22'Z REFER'S Ul-, LAST

QUESTION
4' LZ DIPS TI QD I' CUT

( s iD L,'T ENKf'/I'i1/)
DIPS T I EX AMONN/ i:'`WXKE PI NOTS TO EXPI IDITE CLOSE

UP ... 1. i)7 jT i Ia H LIKE.. .I 7 IS

£X 11 l)I LE.3F Pb 3
I Pb TI EX I ORT QTh; 'EBI)DY' R PEiO 11.,-7NSFERk K

(LATE ENTRY) 2OhP IN 325 bPD 12 iTS I$ T SATISFAt'IMERY
> T I DI PS 1U KYS SAT OLT

**"QIKjJRAVV DETATOHLI) Al I gY
Li TI .J IPE F TR.NLFER 2 RESERVES T

L) I F' S ' E) LL L
Ži57Z DJIPS TI E PLr It ( A.

D I PS TI EX REQ U LA UP IN 345 SPD 1,Lj KTS ILL
ATTEi.iUTU W0 6!vE ALONSJ SIDE O PORT K

2215Z TI PLETE U UT
2IPS TI HO LDk H ISH LINE ILL NOT VE WKi.PLETEI U A6L

L ETA ELED - ETURN TO NLON K

2218Z HUL L TI DIPS K OUT /rH,/*****************
IP5 TI HOLDS u K T , Ol: ?'l-t
YLHOLI TI DIP) H OUT
VS TI H.LD f, HAT IS LJi LI NLON '

HOLD T! DIPc E TA I LON Q 317457Z I LL SEND REVI [BE D TA
ASAP DhO U DJES IR~E TO I NF,) Oh. A CT IO
ADDEE K

LIPS TI HOLDS k !REQ NIEL E IN F- /\l)DEE K
LnI T) TI lIP' F OTl

PAR PG O

Exhibit (38) AIPXei
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)PMtAV FORM 2810-1 (Rev. 1 1-58) Continued

TIME TRANSMISSION

7z r. . .U. L E ..  STILI HANGING IN THERE//VH//
(hETURN TO CONUS AT PIENT NlOMENT//A NLON/ NOONE $3 TO
EAVE OR bOAhD UNTILL DULLY AUTHO IZED By COMPETENT
UITHGR ITY) // Vi,H //
IPS TO HOLD, REQ U VERIFY L ETA K
^ LD TI IIPS NE'J ETA -31 %k - NLON K

L C4 )Z I pS T I HOLD R OUT
2'359Z ND OF DAY END OF LOG ........ M RM 3 .//

3ND.P&PO 8482

Exhibit (8
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Date ~~,/~4p6 /4//A

Body V

WTz zz

GCT ~23-9-S ____

GHA. _ _ _ _ _ _

Corr 3- -/

S H A_ _ _ _ _ _ _ _ _ _ _ _ _ _2 s 7

GHA _ _ /- o_ _ _ _ _ _

a ) -J__________ i4-cZKW CO;E-W

LHA
t _______ E-XW 2Y E-W

DEC. W; ; __ N___ __ _ /1i~ N- S

A lt __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

d
H c _ _ _ _ _ _ _ _ d 7 -

a S i g!__ _ 3 2•9_ _ _ _ _ _ _ _

Z n _ _ _ _ _ _ _ . _ _ _ _ _ _

Obs Zn __ _ _ __ _ _ / 3

Gyro Errpr

Hs

Alt Corr --

Date Cprr__ _ _ _ _ _



Date I /9C3- r3 9 //. g/ J 9 /1 3

Body __ __ _ __ _

W.T __- z z z

w. E. _ _ __.

GOT _____^_37_____ ~a-y-S- 32-C .2 - -=, f vo- --~ - --

GHA. - __ __ __ -___ __-____ -2 If

C orr A__ __ ________ _.

SHA - 7 __-___ _-_2 a) -

GHA _________- ,
a E -E-i -W 1 bw- 232 W

LHA .

t ;3'7 ;ZW -2.,-EW -IV 7 ,Z-W

DEC. 7 - N N-S N-ys N NA
,-, 8

Alt _ 21 -2 7

Hc -/Z-2LJ - 5-. 21.

Ho _ -. Jc -s,pI
- - -_____4-- •

Obs Zn 239 I_ _ _ _

Gyro Error _

I 4

Ht pye __.___-___. _ ___ ._c
Alt Corr -

Date Corr 7. ____3_G___,

Ho __ 2_ -3 _________-S_

474
,q

-~~~~- 3 Av J.-

 
(b) (6)



Date ,f, 0 g / ,- x'i? _______.

B ody ______________ ______________

WMT z zz
W.E. E.

GCT _-__-

GHA. -73-
Corr 2-13 eo- °3
SHAD /9y- 30 -

. N/- - 1- AM. ,GHA 2_ _ _ _ _ _________-2__82 .2

a___ ,{j .e o E-W • -3.. -W c •-22v .- W
LHA /2 2-2-27

t E-W "ESW

DEC. N-S )i-y' N-$. N-WS
Alt

d _ _ _ _

Hc .___ -_ _7_ _-__.

H . - .C, 3,

a 3/ST 6 0.
Z n_ _ 'I Io3,

_ . _ - _ . _ _ _ _ _ _ , , .v Q 3 . . . . , V 3 ' t )

Obs Zn __ __ _ __ _

Gyro Error

. - ,,.2 -

Ht eye ,
Alt Corr -

Date Corr I -

Ho LZ If_ ,,_ _ _ _ _ _ _

H lb @r 4,-2



Date 7 f'' 3/ ______

Body ,-At 1Y 2'/i~ Ira~6A~ ~ '- ~5

WT Z Z Z

W. E.
GCT ___ ___ 6__

GHA. __ _ _ _ _ _.2 73- Y vZ, A23- y

Corr _ _ _ _ _ _ _

SHA

GHA _ _ _ _ _ _ _ _

t EWL9 E-W 0 E-W

Alt 3-5 eo9a6. ~ :2 - 2/

H c _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _2__ _ _ _

Ho 7t j2'-3? 22 7J92

Obs Zn _ _ _ _ _ __124 .- Y_ _ __ _ _ _

G yro Error __ _ _ _ _ _ _ __ _ _ _ _ _ _ __ _ _ _ _ _ _

Alt Corr 2

Date Corr _ _ _ _ _

__ _ _ _ _ _ __ _ _ _ _ _ __ _ _ _ _ _ _

Ho t7 -(2 3)-;l 2,

-9 Al (b) (6)



Date / // t g! j, L 6s

Body (A__S-____

WT zz z

W.E.
GCT og-5 -'7 -6 -39 -____-____

GHA. 33J____ _-33_ .33/ -_ _

Corr _ -____-_____

SHA k - 3o _- 30______

GHA __ _77-_I 333-o1 3,3 - 7

a> G E - wlg-W 6 5-tv _______

LHA - _ _ _1_7 ___-_-

t A-W E-W E-W

DEC. / 2 NS N-S 4I- a N-WS

Alt 3 __ 25___7 * - 93,')

d

He 3. -Ao.7 5,

Ho ___ _ /__ I .4r fe -391j& SI__-c, _

.Z A -_ $. .-

Zn It' of j l _ , o pt e
Obs Zn I6o.

Gyro Error -- -_-

H s _ _ _ _ _ _9_ _ _ _ _ _ _

IC C __ __._o___.____

Ht eye _ __ :__ _ _

Alt Corr _ 2 .___7 _.__ ____

Oate Corr __ __ __ + w 7__

Ho __ _ __ _ _ J__ __ _ _ ___ __ __

.L . . . .;*-

.6



D-ate // ~4 6.3 J// eli~Pl? 4&'

WT z z z
W. E.
G CT _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

GHA. 3 3 1j3 3 -52

C o rr _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

SHA 1,33j

GHA .1, -Y

a ) Z/1 IyqeK-W e ,'v-~-W E-W

L H A_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

t I-WF E-,W, E-W
DEC. 2-./Ai-S _______ N-S

A lt_ _ _ _ _ _ _ _ _ _ _ _ _ _ _

H E I1 e . 7 Al ~ 7 __ __ __

H o _ _ _ _ 5,7, 3_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Z n 4s - '' :3~/

Obs Zn .&/.6

G yro Error __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

H Is :2 Z _ _ _ _ _ _ _ _ _ _

H t eye _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Alt Corr _~a

DQte Corr 7

7



Date ),122 /)2 rU3 / 4,¼' /'j

B o d y _ _ _ _ _ _ _ _. _ _ _ _6,

_WT_ z z z

W. E.
GCT . -3'! -ol 23---5? -3c-oo,2 3 ; -3,0

G H A . ___ _ _ _ _ _ _ _ _ _ _ _ _ _ __-_

Corr -,e-)

S H A _ _ _ _ _ _ - _ _ _ _ _ _ _ _

GHA _ __ _ _ _ _ 3 / -3U
a > ea-3o E-W is- Al' E-W 5-33j/E-W

LHA ___ ___ __93 -&3'

t / 5,-)I, E-W SDf kW w

DEC. NWS e--s NA /' -r A-S
A lt -________3___C_-_____

d -

Hc _ /-.3 ___ ___ ___

Ho _ _ __ f -s12

a -// A a r

,Z .________ / v Ot1 6 -/ S1 5 /yq/9, t'7 L
Zn
Z n 1s3? / o
Obs Zn ,

Gyro Error _ ._.

H s _ __ _ _ _ _ __-_ _ _ _

I C e.'>, . 6
I .

Ht eye c

Alt Corr #-'' .°7

Date Corr 7,3

Ho _"Y - ;__ __._ 2_ --J .9

aL .__ _ _ _ .__ _ _ _ ____,_ _.

£-XMI/Tr4~2 . /g94, fpS/( i/ , •3.G 'A
0a HLG



Date ' #Qe'3 , . , _ _ _ _.

Body - i .. _________

W.T Z z z
W.E. .

GCT 23- 3c -R J

.GHA. /<-<,s -/-zj
Corr ______ _______-_

SHA o ?i. ________36___

GHA _3 - ,_33 --

a > 1,-,',F &W ' Z'X ZW 15-e5 9-W

LHA 3 - /-/

t E-W,/ E- I/ W E-,

-D EC. _ _ __ _ _ _ _ _ _ _ _ _ _ _ _

-9
Alt 2 v-, , .

d - ,

Hc _7 -o.a 11 U

H o __ __ _ __ __ _ ____G__?_-- _______/ -. a ,t

a __ _ _ __ _ _ 8, j A7

Zn 079 .5 C
Obs Zn \

Gyro Error

Hs f* - '/. 'i'

C

Ht eye ___ _ _ _ _ _

Alt Corr 3,/

Date Corr 7, D9.7

Ho 6s -3.t /> A)'

aL :
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Date ,z , > _

Body / t ,6

W.T z .z .

W. E.

GCT 2, -,lo -20

GHA. i__ ___-_ _ _

Corr _ _ _ _

SHA z-

GHA
a ) E-W E-W E-W

LHA ________

t -- W E-W E-W

DEC. 72 NpS N-S N-S

Alt 3c- s=/.7 ,'

* H c _ _ _ _ _ _ _ _ -_ _ _ _ _ _ _ _ __o_ _1

H o _ _ _ _ _ _ _ _ _ _ _ _ _ __._ _ _

a 6 .3_ _ _ _ _ _ _ _ _ _ _ _

.4

Z _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ h J _ . _ . _-

Z n ,_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Obs Zn
Gyro Error

H s _ _ _ _ _ _

I c ,

Ht eye b,_ _

Alt Corr ,2.

Date Corr 7__

Ho 31-2e ___ -_-

oL _ - _ _ _ _



LISS THRESHER (SS(N)593)
FLEET POST OFFICE
NEW YORK, N. Y.,

9060
Sew: 158

APR 8 1983

r Commmindt Off icer. 118 hI fhi (883 593)
C~mander Portsmouth Xmavl shipyard., Portsmouth,, fw amap.
Caiseder Subsmarine force,, U.S. Atlantic Fleet (JIKL),w Partsmouth, 3.11.

C~rtificatioo f or Sea Trials

~R Z U ~4u0UBIAXT aegmIaatioes, Article 3137

A~ divocted by referanc. (a),,it is reported that Dock Trials ead

!~I t Cae kove been satisfactorily completed.

J. W. NAYIT

Exhibit (4j3)



58N593/wl

Set: lb1
APR 5

FrOUL Coending Officer, U.S ?INUAM (saw 593) (2
TO; Commom-or Submarine Develop-nt oup TWO .

Suipj: Ctorettioe of Salvs Imt ct lpe sfi Lte ee s A-

Raf; (a) OLUC SS 606 (TIJ A) ttr set 109 of 29 Mat 63
(b) COGOLAW IM 90M0.3

1. In aec ame with refore e (b) the deficiencies noted La reference
(a) sad emloetre (1) thwr-te hat. bm cormend as fellos:

Wte ggon goemm mA
v4e" Steam if). am knicable.

aml Le marked.

10. Lobel plates UVe been located -in
c loes pre*Jmty to tbe indicasted
Valves.

13. Boe" be" be s *towd in clse".

24.-. Dtvers knife will be Lvstalled
prior to departure for sea.

2,6 27. 21. eSe item are inc1uded La chwa
order 310 (see peragrap& 2.)

Forved Ceqirte

lob. Gsket has been cleamed.

1.1., 4, 14. Leperta f uinsatisfactory coaditim
have bow subtted to rMY;
operattm i eonideired odeqste
for oafe conduct of sea trials.

Exhibit (44) 4 pages



tomu *XI *aecIe~ (3.) t.
*rgeterrn (a);- vwhere ,L~.
earmrabhS of t)*e MAE~ It#. an.

mad a wa*~mthe.S t .)

i. (.)Cable has beein scured co i ram
to prevent intswrferem~a.

* 6. Llubbr sr'w~r has boon rulci

14.a., 14A* fno wyg i~ ll w*t be ).ode4 pr~Lr
to satri-als.

14.c. 2.a.)Amoest operator bkit beeM rmpairad.

17. Leakage we* taused by faulty
fittingj oni house td by fnspoctor

ici shi~ps Cemartust it

boon cleatned .a; all1 palut reo~v

Flopper bee !- hret;a.C.
overates fraiy.

41 ceus of CLL2 aboret; area r~w

R~eacto.r Camp&rueswit

4.6# ~~~Proper stroiu~r IsLnrali

A~uxilary Mackhirary ~ipae

L~a.(2..) rA4ket on high .4&lva~d -,alve has.
be" Welded for Us~ipwv.d Soat401

operated bard dv*4 to exaseo*iva

vromh fro. topsiiAe. Valve is
no0w fre for pro~per qpavati m.

Exhibit )
2



f.tlicyg Ckz s-oartget mmd
igm a#thr aneI&410m4ure LI) LO

mercti-vi Actigos,

~ ao~m DelICimt bet tle Iaterx ba. bteu
6.4:.repaired.

1Z. a, 12.6b. OCkyjm will not be loaeded prior
to ea" trials..

ts. (2.) Uepe bill he. beac Posnted.

Af ter fi*ape Trunk

2. St"e dor ha. beez clnuded.

3., 14 (2..o) Door seats  or leoss,
required by builder', dock tri14b
and is commidoleld satisiactory.

8..Zf, 25(2.g) Reports. of unsatisfectory, conditioui~
have be" suabuitt~d to PRSY for

Pr~urtwn of material. Coaasder~
Satisfactory for safe conducst of
see trials.

17., l8e,*2?3.These it*" are irwinode in chmv~
order 310~. (see poratraph 2.)

26.4. atv~r* k&ife WtIl be lust~allod
prior to departure for sea.

devaeuggr buoys

dock trialis ead reference (b) to
reference (a) require 11X00 lb*
mmixim on both buoys. Camt4*rn
sat isfactory.

-3-

Exhibit (144.)
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Deficiency (by cgsrtment and
item number on enclosure (1) to
reference (a): where ajplicable.
paragraphs of the bastc letter are
noted in 2sraethoe") Corrective Action

Salvo4eiDeck Plate Identification Engine Rom low salvage valve was
Markings. inspected by ship's Eorce when in

drydock. 8 buttons are adjacent
to yJ~te an operation was "tis-
factory.

Miscellaneous Items.

2.d. Plans have been distributed Wii
accordance with COISUBLANT Force
Regulations.

2.e. Tank training ha-s been scheduled
for refresher training period at
Now London.

2. Change Order No. 310 to THRESHER's shipbuilding contract was not
accomplished during the Post Shakedown Availability and will appear as
an FAT item. This change order remodels the escape trunks to accomplish
certain improvements. Deficiency item referenced to this paragraph will
be corrected upon accomplishment of the change order and are not now
required.

3. The following items indicated as not now corrected will be reported
at a later date.

Fwd Compt l.f, 4,14.

Ait lscape Trunk 8b (2.f). 25 (2.g).

Miscellaneous Items 2.e.

4. By copp of this letter Officer in Charge USS TINOSA (SSN 606) iS reqlfpm.v.. eC
to convey my sincer, personal appreciation to LT R. M. Morrision, U:SN anio .T
F. T. PATE, USN for their meticulously thorough inspection ok THREStih;it. mcii
patience mId competence under the most difficult conditions While £fW t•iish
was nearing completion of her Post Shakedown Availability could IoI pawS
without comment.

J. W. HARVEY
Copy to:
CON4SUBLNT(ADIN) PTSmH (Direct) -'

OinC SSN606 (TINOSA)(Direct)
COGQAVSHIPYD, Portsmouth, N.H. (Direct)

Exhibit (I4 )



MESSCE 
O 07 F f 2110^8A 0-58) l- 

REL 
tDRAFTED BY | PHONE EXT. NR. COPY NR.

R %-~ n '" -R- UOF-DATE TOR/TOD ROUTED BY CHECKED BY :

MEEIIRN. '6~FTIME GROUP (GCT) PRECE- FAH ERGNYOPERATIONAL PROIY OUNE DFRD0 81829Z~DIENCIEEMRNC08i829Z uACTION
INFO

FROM:
COMSUBLANT ADMIN PTSMH

TO:

USS THRESHER

'OO/CINCLANTFLT/ COMEASTSEAFRONj COMONE/ COMSUBLANT /'DEPCOMSUBLANT
eO,-dMNAVSHIPYD PTSMH / COMSUJBFLOT TWO COMSUBUEVGRU TWO / COMSUBRON TENUSS SKYLARK

A. COMSUBFLOT TWO OPSKED i4-63
Bo COJB LANT INST P-54d0.4
C. COMSUBLANT OPORD i-6i
D. COMSUBFLOT TWO OPORD i-62
E. COMNAVSHIPYD PTS NH 05 Z APR 6? (OTAL)
F. COMFAIRDET BRUNSWICK 5Z APR 3 NOTAL)
G. COMNAVB BSNJ51424Z (NOTAL)
H. COMSUBLANT TICE 0312i> ?!3 JULY 62
10 THIS IS CSLAP OPORD 2-61
2. WHEN RFS ABOUT 9 APR PROCEED TO BSN OPAREA AND RDVU WITH USS SKYLARKIAW REF Ae
3. CONDUCT OPS IAW REF A THRU Do
4. AREAS ASSIGNED IAW REF E THRU G.
5. COMMUNICATIONS IAW REF A, C AND D.
6. MAKE OWN MOVREP.

MAKE CHECK REPORTS IAW REF D AND H.
UPON COMPLETION OF OPS REQUIRED BY REF B DETACH SKYLARK AND PROCEEDDIR PORTSMOUTH TO ARR l-i APR.

XO_____
DISTRIBUTIONs

REPRODUCTION OF CLASSIFIED MESSAGES IN WHOLE OR IN PART IS PROHIBITED EXCEPT WITH PERMISSION OF ISSUING OFFICE

____ ____ ____ ____ ____(whom 

CATEGORY EXPLANAT ION; DAE -r/Tl 4ROUP
u m d ,, n -q , b t B ; n.Phy lly rem ove all

C-%Psr see ov3 utqoey 0F1-82 Z APR 63

Reorder from FPSO Cog. "I" Stock Polnts

Unclassified

Unclassified



VTON

RR1 TUEG11A //R 0 U T N E 1fT:C/(WSE/O
DE 183OZ/i9 JAN.6Z3/EO

RUIGIA T NANI

FM DEPCOMISURLANT
,TO CINCLANTFLT
PUS~H 'PS

COMSUiiLAITT
COM.SUBDWG"RU TV,,0
USS THPEFSHE~t
NAVSHfPYD PTS NN

UNC LAS
THR~ESHER PS~ A

A. N0k5HIP'"L PTSPIWT8Y~

EXTEND TKFEZCAER PSA COMPL TO 30 N?.'
2. EFCO0GNI2ZE SOME iDD!TIC-VAL 'Ck40 X AN D014741N
DIFFICULTIES REPORTED REF A AND P 'L~ M. Y
BEEN VN31ES'~AELE AND FBEYONt¶. Ifl V~
PWE~V2R REPEATED C1NPLET:04 DATE 1.jHtW3ESf AND LE?1'erl

PAGE TWO RIJESXC 90~)
OF TItlE INVOLVED IN;DICATE !NPROYLIIENT INECETSSfRY IN~
SHIPYARD PRO'DtCTIC* PLAN#KINGi SCHZDU'L!NG aN
NANPOVER APPLICATION.
3. DELAYS9 SERIOUSLY XIMPA~rl CFERATMIAL. FLA~WTIN
AND SC1HEDULING AND RE-13ULT IN LOST; OPER4%TXWa TIME,

4o REQUEST SRIPYD BE INSTRL'CTID TO WEDIERE THIR~ESH
VORX AM. POSSIBLE "AMA? WILL CONTRIBU~TE T~
taR.IuT POSSIBLE CCP'?LEION,.~

-r.~.r2129Z: TH ' ¶17R PSa C1' .wiLyT I~ ONELIYt C F ..
;1!P"',YtR !A I (j.A*. I

-- Exhibit (146)(1V4/



SUMMARY OF THRESHER PERSONNEL SITUATION

OFFICER

1. Basic allowance of 9 plus training allowance of 2.

2. Attached were 13 as follows:

NO. RANK SS QUAL. NUC. TRA.

4- LCDR 4 4

4 LT 2 3 *1 remained in port.

5 LTJC 0 5

3. CO (Yr. Grp. '50) and XO (Yr.Grp.'53) had been aboard about 31 mos.

First time in these jobs for each.

ENLISTED

1. Basic allowance - 85
Attached - 98 a 2 remained in port.

Ia iiieI - 70

2. OrL 6 embarked 56 had been on board one or more years; of these 35

had been on board 2 or more years.

,. Breakdown by pay grade:

ITE BASIC ALLOW. ATTACHED SS DESIG

E9 - 1 1

E8 3 4 3

E7 11 9 9

£6 21 29 20

ES 21 37 30

L4 19 8 4

£3 10 8 3

E2 - 2 -
85 98 70

Exhibit (47)



100

-2 / 
\ 

LINS
Recovered oden crate YARNELL pickingupdebrlSlum r etc.

with Norwgion markingtI I835R 1Yc5O4R \

SKYLARK reports Oilslick no.l by RECOVERY 101700R

THRESHER lost pointof contacto f
ORIGINAL THRESHER DATUM I ATLANTIS U assumed Hydrogrophic st on

SEXMOLF over THRESE
,BLANDY over SEoiAsicknoF2*111ORA6

1 b
SEAWOLF reports IassiflI ovFIIZO R * Oil slick no 2 IIIOOOR A dghffng

S56 rathom pea Ojl sik no.I-CSL It0056Z

\S 111433*BLANDY ghted yellow plastic-recovered

\ 2 Ru BLANDYsighted d s-recovered (gloves etc.)

111215 * *RRINGTON sighted gloves
\trademark m ePioneer

IIOS34R* Orange object sighted by
SEAWOLF

10 miles

Refer to Ca GS -71

for proper scale

1N
Exhibit (48)
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U.SOSo SHAWOLF (SSN575)
Fleet Post Office

3RAG u AL Now York' New York

3000- 2Ser 9 2
APR 13 1963

From: Commanding Officer, USS S&WOLT (3SNS575)
t ta Cummander Task Group 89.7 (Deputy Commander Submarine Force

,XS. Atlantic Fleet)

Sub.7 U.SQS. TW23 (8835593), Report of event 68 to case of

Re£f (a) Tom Message 120315Z of APR ('3

Encl: (1) Narrative
(2) Track Charts
(3) Sonar tapes and Sonar report
(4) Report of Radioactivity of Sea water samples taken at or

near Datum
(5) Radio Circuit Logs
(6) File of most significant messages sent and received
(7) BT cards taken in area of Datum
(8) List of Navigat~ional points and DRC resof-

: R~n accordance with reference (a), Enclosures (1) through (8) ar.e
.rded, This report is classified Ceinfidentitl due. to varlouz;

l.;riiaatian contained herein as to the capabi'l ship's atd
prient involved. All times are ROMEO except those in enclosures
and (6), which are Z1ULU,

6X~rl r RTTAJ.N,,

Copy to.,
CStBLAT (,with encl (1))
CHSUBBDWIFV TWO (Crf 89.7.2)
>rith enc1 (1))

CCIKSU3FLOT TWO (with encl (1))
S v d 04 Tef(4. rA c.. LK ))

ORIGINAL

GROUP 4
DOWNGRADED AT 3 YEAR INTVALS
DECLASSIFIED AFTER 12 YEARS 

Exhibit (49) 12 pages
. .. 1
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Narrative of USS SEAMWYL (583575) Overati.008 conducted in search fo

llSS TURESEU (SSN593)

(;eneral: The following narrative is logically divided bto four phases,

;*ach of which began with a dive below layer depth and was thea interrupted

b7 surfacing or coming above the layer for com.unicatioS With the Task

,,roup Couander and for fixing the ship's position in order to accurately

.heck the location of the datum. These phases art called DIVES (NK throgh

Ft= and, of them, DIVES OUR and TWO are of met significance. All ties

ar RCM.0
10 Aoidl 1963

*430 Received CCMSUFT TWO'va meg 1018422 directing SIAWO and SBA

oWL to suspend operation and proceed to LUT 41-431 LOW; 64-57W

and join in search for USS TURISM.

452 Informed CoMSUBYL4) TWO that vs wera enroste datm and that ITA

in area was 110900R. comeucd seding ur 102032Z to CM4ILINT

to give info on our track to datum. Can only make ten knots at

pexiscope depth and transmit.

I0 Messages sent. Went deep to 300 feet and Increased speed to flank.

we require a 20 knot SOA including time to copy ?CM and coaumnicate

as necessary.

,c Came to periscope depth to copy FO and cltmui with bL.

No traffic from NBL, on POX 1essage.

229 surfaced to make better spee While comasnicatLig. Making flank

speed, SEAS SLI(mT FM AWSIE.

4 Clear on FOC. Dived to 300 feat, sP*e flank. Next couunications

period 110400R.

11 April 1963

Cj4C0 At periscope depth to copy FO and c11mnicate with =L. Surfaced

in order to make good Speed while c=iWcting and to copy many

messages pertaining to this operatiou. Makin flank speed. Luckily

Weather is nice.

t7.7 - Advised USS NOLFO of who we Were. it should be noted that SAB

frequency 2820 ICS is listed as voice and 1. Ths frewency is

extremely crowded with both 01 and Voice, each interfering with

one another. We are trying without success to got m1 OpOrder

from CTG 89.7. we hae receive cue frim Cm 89.7.2. Still surfaced

at flank speed. We have set a top quality srface bridge and

periscope lookout team to look for detis, etc.

EEclosure (1)

-Exhbit (4~9)
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0J7,3 Sighted through periscope a possible red object which might have
been a kapok 1i4e jacket of that color. Circled back'and searched
area with three passses;nothing could be found.~ USS KRODIRTS,
whxose search area this vast have Into view and vary kindly'~sent
us CrQ 89.7's Op~r4 vI a UQC., Turned over datum on red object to
ROBERTS.

0J842 All ahead flank- heading for our assigned search secter.

092 keceived message from BOUOM to proceed to datum end search
eubmrged for 2 hours. We are nearly in, thek sector assigned for
our search ( a little late due to search and communications at
time 0753) but now head for datuma at' flank speed.

10G,1 Sighted and investigated trash and garbage in water, posit IAT
41-4414, LNG 65-01.9W. Nothing significant; snt ny l11525Z
and continued to datum.

STAR~T OF DIVE ONE

1032 Submerged at datum to 300 feet. There is a 200 popitive gradient
from 60 to 100 feet.

i .i43 Canged depth to 400 e an BP motors. Calling THRESER on
UqC every few minut.uw

Sampled circ water system for radioactivity of sea water. Sample
indicated 10 times backgroufd. Detth 450 feet. This reading was
s error, see enclosure (4).

1o Wenht to 500 feet.

1123 Went to 600 feet.

084 Al aheadflak - Staill forl THRE"1 dSHER. cr

129t test depth. Sril calling

4 Came up to 400 feet.

1140 se sample at test depth showed activity 20 times background.
This reading was also In error and we knew that it ad to be.
See enclosure (4)

2 S.4 has active target bra 1350, range 2000 yards.

159 1antact bears 130to, 1900 $ Beading towarda this bearing.

Enclosure()

Exhibit (49)
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1201 Contact bears 1390, 3160 yards.

1202 Contact bears 1390, 3000 yards. Coptact plots stationery. The
reason for range increase is believed to be that we had two
contacts on same bearing and lost the first one when we got about
1000 yards from it, at the same time acquiring the second one.
Our SQS-4 is mounted topside and loses targets beneath us at
varying ranges (depending on water depth and down angle) as we
pass overo

207 Xost contact as we closed.

1211 Heard 23.5 KC tone on RYCOM recelvers in sonar and radio (we have
two of them both manned - JQC's in forward and after rooms also
tainned). This signal is from another BQC (ours are passive) and
miight be THRESHER. Tone is steady, brg 015. Taping tone signal.

15, T ¶IRESHER via UQC "Turn JQC on and off - we bear you".

26 To THRESUIM "If it is your BQC, send "A/s",

-lx T: RESuR "Request steady keying on BQC"

I Yo IMEHER "Send us a series of 5 dashes on BQC". We hear what
trv be interrupted keying now, maybe dashes, but no particular

4tr br, Echo ranging of DD's is causing us much interference.

IQ;t 7i2 feet. must report to Cra 89.7, and try to quiet echo-ranging
iMfh:^C texrence,§0

itU'rxe6d Sent my 111735Z to CT¢ 89.7 reporting probable &QC
ri}istng for active sonar silence.

MA D )IE ONE

St,117, on surface. Sent my 111830Z to CTG 89.7 amplifying BQC
rort. Requested permission to dive.- Permission AmMediately

granted by $F 8947 111840Z.

,AR ,.r. DIVE TWO

' o to 400 feet. Started second communication attempts.

^SH MhEf on UQC "If you are receiving my Gertrude, key your

0tnero i Note: During Dive TWO SNAWOLF completely unplugged and
turned oif own DQCs to be certain that we were emitting no signal.

Enclosure (1)

EXhibit (49)
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1354 To THRESIER on UQC "If yo hear my transmission, key your underwater
telephone.

1355 Received JQC 23.5 KC tone three times on both RYCCOS. Taping
continuously.

1358 To THRESHER "If you can hear me, transmit on your underwater
telephone"e

1400 4ore TUQC to THRESHER. Receiving 23.5 KC tone notes. We feel sure
we hear two WQC tones; one at 23.5 XC (very sharp, clear tone)
and one at nearly 24 EC (fuzzy, modulated signal and uyeaker than
other).

1401 Two more 23.5 KC tones. To THRESHER "We hear your underwater tele-
phone. Send 5 dashes". All UQC messages to THRESHER were repeated
3 or 4 times. Taking water samples for radioactivity frequently.
See enclosure (4),

1405 Trying .o call SEA OWL on UQC to relay message to CTG 89.7.

, ecei~ving tone signal on RYCUs, 23,5 KC, on 30 seconds then off
30 seconds. Accurately timtd by stopwatch taped on both RTCONs.
Lasted some time, Brg 230 0(t).

14,e To TIRESHER "We hear your underwater telephone. If you will send
S dashes we will have positive Identification - send 5 dashes -
&and. S dashes, etc".

1410 Frequency shifts between two QC's are now quite evident.

141i Turned to 2300* To TEFCMM "Continue keying yow underwater
Telephone"s.

^B.i13 Ta ned to 2400, present bearing to tone.

N1'ow hold signals on 23.5 RC and 3.5 RC (BQS-6 sonar which TRSE5ER
has). Signals on 3.5 KC are 15 seconds apart, heard on RTYCOK In
soer and passive sonars. Both frequencies are from same bearing.

1420 To TMtESUER "Send VICTORS, send letter V, etc', Possible CW
transmissions on 23.5 KC.

1/42' Turned to 2150(t), best bearing.

A 4 24' 3,,5 Je signal ceased. Total of 37 pings heard counted on RYCOM.

Enclosure (1)

Exhibit (49)
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1427 To TE[BSHR "Continue keying your sonar and telepIhone, we are
trying to pass over you".

1427 Believe we passed directly over THRESHEUR ad bearing rate on
23.5 KC of 10 degrees a minute or more. Posit LAT 41-41.2, LONG
65-02.2. Sounding 1350 fathoms. Changed depth to 100 feet, we
must let boas know.

1430 Heard Clda RYCCE at frequency 23.5 RC. Returning to 400 feet,
spiraling down over datum. Hard to get bearing as signal is
heard on all boarings - believe we are over him.

1432 CW very garbled and everyone listening has different opinion of
letters sent by C* at this time. Taped in sonar and radio.
Letters which are beard by various S0 and RM at this time and
after subsequent analysis are listed in sonar report.

1432-30 To THRESHER "Believe we hear you sending CW note. Send us a
message, send us a message, etc".

1433 May bear very weak voice on 8KC over RYCOC. This is voice
frequency of a SQC or UQC. Unreadable.

1435 To TiiEHER "Continue CW transmissions 0  We cannot read your
voice",e

1438 To TIO3SHEI"' Request you continue CW transmissions - We are able,
to read you - repeat".

1442 Kteying SQS-4. To TURESIER "Send CW, send CW, repeat".

1443 Sending CW on aur UQC. To THRESHER "Send CW, send CW, repeat"'

1448 Hay have CQ on 23.5 KC, bearing 043. Changed course to 0430,

1449 Tones now bear 225. Believe we-passed over him again. Can
read some letters but no message content.

1454 On top of CW source. Position is within 200 yards of that obtain
first time we passed over. Tone has rapid bearing rate.

1455 Up to 100 feet. ftst report to CTG 89.7.

1500 At periscope depth.

1505 Surfaced. Sent my 112005Z. Cumnicating with SEA WL to
have her close us and act as UQC relayto CTG. Lying to on
surface.

MD OF DIVE TWO

Enclosure, (1)
Exhibit (49).: : 6
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L

1540 Sent my 112040Z to TG Cummander amplifying ny 112005Z and
requesting permission to dive. Received permission quickly.
SEA OWL to raein in constant UQC cam ications with us.

START (U' DIVE ThU111~

1553 Dived to 500 feet.

1558 To TURZEU "This is SEAWOU. Send CW". Sent on SQS4 also.

1603 At 540 feet. To "R "Send CW".

1604 Sent more IJQC - no Joy of any kind.

1606 To THRESHER "Send Ca 3 times in rov".

16L Sounding at 600 feet is 1300 fathoms. We are 300 yards brg 1350.
fro SEAWOL?'s datum.

1617 Coommenced SQS-4 echo ranging.

1622 Changed depth to 400 feet. This has been depth at which we
heard THRESHER.

1624 Banging (metal on metal) heard on sonar, brg 1300 (QR.-4A).
Datum bears 1300 about 300 yards iem bearings agree.

1627 To THRESVR "Bang 5 times on b1ll".

1629 To THRESi "Bang 5 times on hull".

1634 May have had NQC 23.5 KC tone for about 10 seconds.

1635 Echo ranging, classified DD. CTO 89.7 has ordered all ships to
secure echo ranging and fathometers.

1640 To 1 w "Bang on bull 5 times". Maneuvering to pass over
datum.

1643 To "lang on bull 5 times. Give us a signal':

1647 Heard bangs bearing 1550°

1650 Heard bangs brg 1570, load, spaced about 8 seconds apart.

1651 To T H "Give us 5 bangs".

Enclosure 1)

Exhibit (L49)
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:.653 langs heard brg 1570, loud. ne does not give us nuaber asked for.
All, of these bangs were taped. Thay sound like metal on metal.
Could be soUnds from DD's in Vicinity (SEA&WOI aqd SEA OIWL crews
have been warned to be quiet) . Wo DD W be ho on #*; bemipig

1654 Steady on course 157. Sonding 1300 fathoms, ship's depth
400 feet.

1-,5i Passing over sound source. Sounding 1300 fathoms. IC indicates
that we are 1300 yd8 south of datum found in DIVE TWO. Banging
is in groups of three (We wonder about "SOS" but cannot distinguish
dots from dashes). All this on tape In enclosure 3). Hea
tateriittent weak signal on radio rom 1UCM, 23.5 MC.

. s aawn-d Williamson turn.

'?')1 Aztilve )DD sonar brg 2050. Asked BSE (IL to sbut him up.

c O 5 To "Bang on hull".

OaD3 echo ranging. Asked SM OWL to have them stop.

ing saunds brg 0180. 13 seconds apett.

are drowning out our sonars. Asked SEA MIL to have then
Ctt Wr area.

a3ppig lbears 020o, 15 second intervals. Turning toward.

u being ars 0230. SPA OWL reports DD's clearing area to East,

TMMM, "n-Lap on hull 3 times".

eard 3 tape hrg 0210. To TERSHU "W heard your 3 taps, do it

-. i "Beang onhull 3 times".

Gmxmaced making square search around datum at distance about

t.o -S "Snd us a signal an sonarlt

to ask THRMMS for a "sal n 8 .

ikku rangini 10 KC brg 180. Classified DD.

Enclosure (1)

Ebhibit (49)
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rnS ) By vQC attempting rendezvous with SEA OWL to send msg to CTG.89.7,
ULQC is terrible through this 200 positive layer. No wonder SDK1(1IA1
lost contact with TRRSIU yesterday. Unless SEA OWL is within
1000 to 2000 yds of us we cannot read him. Closing SEA OWL at 10
knots.

1803 Calling SEA OWL by UQC. Very garbled. Am up at 200 feet now.

1805 Returned to 400 feet. Believe UQC better if we are not so close
to layer.

1807 Calling any station on UQC.

1808 Communicating with SEA OWL. Louder but still garbled. Closing her.

1818 By UQC sent nW msg 112300Z to CTr 89.7 via relay ship SEA OWL.
SEA OWL gives us good loran fix IAT 41-41.7 LONG 65-04.2. Will

now return to datum.

1830 Using UQC to TUSESIER Commencing circling datum.

1831 To THRESHER "Bang on hull, Bang on hull, etc'.

Lti87 Have 15 KC echo ranging, This is DDo

i8i3 Asked SEA OWL to try and clear area of DDs.

184 fDue to saturated sonars (by DD's) decided to blow sanitaries and

carry out other noisy ship function's now, We were getting in

bad shape.

1850 LnID traversing area and saturating sonars. She is passive.

1851 SEA OWL says she is trying to clear area of DDX.

I903 Another loran fix obtained frao SEA OWL.

1924 Exchanged info with SEA OWL concerning data we are collecting, betike.,
communications with her relaying to CrG 89.7, and position of a

pinnacle (sea mount) reported by DD this morning. Also Atlantis TJ
hydrographic ship enroute to area. Suggested SEA OWL get permission
to dive to 200 feet (below layer) and will stay 400 feet oA below.
If we have Info for CZG 89.7, we can send it to him and he can go
to surface and relay. SEA OWL likes idea and will try to get
permission. Asked for posit of pinnacle.

1945 From SEA OWL got posit of pinnacle, LAT 41-40.8 LONG 65-03. Supposedly
rises to 480 feet below surface. This is practically our position.

Altered course and went active to try and locate pinnacle. Have

contact brg 2950 range 2100 yds right where pinnacle should be.

Enclosure (l)

Exhibit (49)
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a>, 3. lrg 29503t), 1500 yda. Mushy echo return. Maybe pinnacles Relayed thiit
info to SEA OWL. Headed for pinnacle. SEA OWL asked if we will cross it
for sounding and that is what we are going to do. Came from 400 ft to
200 ft.

1954 Steering 2950. This posit is very close to our datum on THRESHEKR

1956 DD interference. SEA OWL says he will clear him out.

2000 Lost contact on pinnacle about 1000 yds. Turned on fathometer and shortly
thereafter recorded sounding of 135 fathoms under keel. This sounding was

incorrectly taken - it represented triple or third echo (135 fathoms on 60sr
fathom scale is same as 1350 on 6000 fathom scale)  Notified SEA OWL before
we realized that we had erred.

9010 Williamson turn - have active contact again. Passed over pinnacle shortly
thereafter taking continuous soundings but recorded depths of 1350 fathems
only.

>iJis SEA OWL says LG 89.7 wants accurate fix on pinnacle. Trying for same.,
Told SEA OWL ny info at 2000 was wrong.

t21 Opened to 1000 yds and made another Williamson. Again, active SQS-4 contacz
in the right place. Reading toward.

.2030 Slowed to minimum turns for maximum opportunity to get sounding on a
pinnacle. Still calling THRESHER every few minutes "Send us a signal, rap
on hull cr use telephone - send us a signal.

-&39 Still headed for pinnacle range 525 yds, bearing 0000, Beard bangs on sonw-
To THRESHER "We may hear your banging, repeat it, bang 3 times".

2i-66 Passed over nebulous pinnacle. No change in soundings. To THRESMER "Beile:
we heard you but could not get bearing, bang on hull 3 times".

2651 Turning to West to investigate ER position of double sonar contact we had
froma 1152 to 1207 this morning. It is shown some 3000 yds from our present.
position (all by DR). Still active on SQS-4.

2057 Sonar contact brg 2700 range 800 yds. Went to dead slow and passed ove.;
it but no change in soundings.

2102 Making a Williamson turn looking for sonar contact again,

2 ,107 Have double contacts both brg 1500, ranges 1000 and 1950 yds. Headed
towards.

2109 Slowed to minimum turns.

2112 Passed Over first contact. Sounding 1300 fathoms. Continuing to head
at second contact.

Enc losure ( 1)

Exhibit (49)
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2125 Passed over seond contact. sounding 1300 fthom, We jus are
unable to explain these strauge Xeo speed 8QSm4 contacts unless
they are fish, kelp or am other ordinary a pQenmea. Our
SQS-4 downward beam width (the book says that 18 in nil, that itis in the horizontal plans, although there is bsud to be some
little downward spread and we Were carrying a 40 down bubble to
search below us) precies a bottom cntact at raugsa of 2000 -
3000 yards oi cloaqg,

2130 Still calling T oon Xt to k for signal. eturned to
400 feet depth.

2137 Calling TffSIE asking for 3 bangs in a row. Sonar reports 3
bangs followed byr by two bangs. QC watch is forward room alsoheard 3 distinct raps -and then 2 raps after a second request from
SEAWOLY for bangs. A minute later NQC watch reported be heard
rattling or rapid rapping.

2144 Heard more bangs. Again calling but hear no ore raps.

2152 It is time to report to Cr¢ 89.7 again or he may worry about us..
We lost contact with SEA On while chasing "pinnacles".

2. S . Speoding UQC msg to ILAMN for C7C 89.7, UV 120310Z.

iso sletd sending 12031OZ msg to ILAWY.

F'L DlA TBERR

0 Told CM 89.7, via UQC to IAUY!, that CDB PACKR of CauSubLant
Staff was riding us. He has ben extremely helpful to the Comanding
Officer in terms of advice In many matters as well as being
another pair of very experi ced bands in helping us collect
information and evaluate it. Nowever he rightly feels that CIG 89.7
may be short handed in his staff and required his help.

2.341 1es4irg for SEA OWL (got range and bearing fran WANT) to set up
or UQC relay system again and proceed to search datum further.

89.7 has told us he has no traffic for us and to continve
aaarch.

234z MA reports a ship taking deep water soundings 4 miles fwm us
o bearing of SEA OWL. Stering dog leg around posit.

12 April 1963

S)I1 Heard rapid fathmeter, probably hydro ship. Freqwency 12 KC.

C; llUable to locate SEA OWL with QC. She is probably searching her
assigned sector as we are well into it now trying to find her.

Enclosure (1)
Exhibit (l49)
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@050 At periscope depth getting fix so can return to datum.

0148 Nearly at datum, ventilating.

0200 Copying foxc.

SL DIE DM R

0318 Changed depth to 400 feet. At datg.

0325 To THRESIR "Send CW". Circling over datum. Continuing calls
every few minutes.

0349 Went active on SQS-4.

0350 Reard echo ranging brg 002°. Classified DD.

0359 Secured echo ranging. No contacts.

0402 Echo ranging bears 2430.

04LI Still calling THI1sH on 1QC and intermittenily using VQC in C'
vxl' "Send signal".

043M Heard fathmeter ftra unknown vessel in area.

0441 NXOLK reports SKYLARK may be using fathometer.

-445 Continuing search aromud datum. Still calling TRESR on UC.
No answers, no signals.

0527 Sounding 1200 fathbas. Rel depth 400 feet.

0552 At periscope depth to cm icate with CG 89.7. &uWv7 ship in
sight brg 2890,

M.D DIV FOUR

0623 Sent mr 121115 to CiC reporting lack of any type of signals on Dm
FOM. No pinnacle found.

'635 Received CTG 89.7 mag 121135Z stating SZMOL cease present Ops
and return MON.

Exhibit (49) Enclosure (1)
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VOLUME VIII OF 12 VOLUMES

RECORD OF PROCEEDINGS

of a

COURT OF INQUIRY

convened at

U. S. Naval Submarine Base New London

Groton, Connecticut

and

Portsmouth Naval Shipyard
Portsmouth, New Hampshire

by order of

Commander in Chief
U. S. ATLANTIC FLEET

To inquire into the circumstances
of the loss at sea of

USS THRESHER (SS(N)593)

which occurred on

10 April 1963

Ordered on 10 April 1963

Exhibits 51 to 90
Unclassified

Unclassified



Station Reported Time Sound Travel Time Corrected Time

11 101429,4Z 10.6 min. 101418.8Z

13 101423.52 5.1 min. 101418.4Z

14 101418.8Z .9 min. 101417.9Z

15 101424.6Z 4.6 min. 101420.0Z

17

18 Negative

19 101433.8Z 14.5 mins. 101419.3Z

22 101440.7Z 21.9 min. 101418.8Z

23 101442.2Z 23.3 min. 101418,9Z

24 Negative

25 4a/s
26 101448.9Z 30.4 min. 101418.5Z

27 101454.2Z 35.6 min. 101418,6Z

31 101430.1Z 11.4 min. 101418.7Z

EXHIBIT (51)
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ASSUMP IONS:CAPTAINS AIRBANK
1. ASSUMPTIONS: BLOW ALL MAIN BALLASBT TA K

A. SHIPS AT TEST DEPT WITH NEUTRAL BUOYANCY

o- TReIM SURFACE

C.PROCEEDING AT 6 KNOTS

D. FLOODIN6 TAKES PLACE IN THE ENGINE ROOM
E.ADIABATIC EXPANSIONOF AIR 0

F. AIR FLASK PRESSURE EQUAL 

(I) CAPACITY OF CAPTAINS AIR 
F

96.5 CU FT - r-TEST

(2) CAPACITY OF THREE- AIP BANKS EQUALS
308.5 CU FT .4

G.MAXIMUM SPEED ATTAINED IS EIGHT KNOTS 3-

WITH HARD RISE ON STERN PLANES THEN

SHIP COASTS AT TH15 SPEED. COLLAPSE 2" . '

9:15

3 AIR BANKSS

2.CONDITIONS TO BE EXAMINED: BLOW AFT MAIN KLLST TANK
A. HOLE 51ZE 2", 3', AND 4' B W -A

B. WIrH THE CAPTAJNg BANK. BLOW AFTER TANIONLY. SRFACE

C.WITH THE CAPTAINS BANK, BLOW ALLTANKS.

D. WITH 3 BANKS, BLOW AFTER TANKS ONLY.

E. WITH 3 BANKS. BLOW ALL TANKS.
F, AT - 15 SECONS, ORDER FULL POWER AN 0

HARD RISE ES

G. AT ZERO TIME p GET RESPONSE REPORT ON UQC - -

iAT7e- 15 SECONDS, -START BILOW - 0

I. AT-+- -40 SECONDS, COLLAPSE. §
3. MAXIMUM AMOUNT IN TONS OF SALT WATER THAT IX '

.3""4
MAY BE BLOWN FROM THE MAIN BALLAST TANXS COLLAPSE |

AT TEST DEPTH, 2. 1.

9:15

3~ AIR BANKS
A. THREE Al? BANKS ON SERVICE BLOWALL MAIN BALLAS7 TANKS

(13 A D IABATIC- = Z.5 7r.iNSBLWALMIBLASTNK

(R) ISOTHERMAL M9.5 TON5 SURFACE

B. CAPTAINS Ali BANK
(I) ADIABATIC = 9.2 TONS
(2) ISOTHERMAL= 18.6 TONS

4. HALF LIFE. (ADIABATIC)
A. CAPTAINS AIt BANK EQUALS ao SECONDS
5. THREE AIR BANKS EQUALS 0 SECONDS TEsT

3 A

COLLAPSE r

9g13 91 7

BLOWAFTMAIN'S A AR BANK DNINOT BLOWIN6 MAIN B3ALLAST TANKS 7
BLOWAFTMAINBALA5T ANKWITH HARD RISE ON STERN PLANES

SURFACE ACE

> S' T- T TIlE SECONIDS

- -~ "| lTEST

COLLAPSE GRfM LIWi

2" 13 - '.'r | CcLx PSE 'I,

9'13 74 t I

ExH/8,r 56
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PORTSMOUTH NAVAL SHIPYARD
IN RKPLY RWFERt TO

RC PORTSMOUTH. N. H. 303C1/303C5
15 APR 1963

MEMORANDUM

From: Materials Testing Laboratory
To: President, Court of Inquiry

Subj: USS THRESHER (SS(N(593); third group of debris
recovered from area of casualty; report on

1. The subject material consisting of four plastic bags of
miscellaneous flotsam was delivered to the Materials Testing
Laboratory in custody of  EN2(SS) of USS SKATE
(SS(N)578) at approximately Noon 4/13/62. Custody was assumed
by , Code 240, this Shipyard, at that time.

2. These materials, after monitoring by RADCON personnel and
photographing in as received condition were examined by the
signatories and other Materials Testing Laboratory personnel
for identification, etc.

3. Methods used in identifying and classifying individual
objects were spectrographic analysis, pyrolysis and microscopic
study unless otherwise indicated hereafter.

4. The detailed inventory of materials and Laboratory
identifications thereof are as follows:

ITEM I

One large slab of yellow plastic material resembling
borated polyethylene, irregular fractured edges and two
circular openings for piping. Sample appears to have been
heavily compressed. Identified as borated polyethylene.
Additional check of carbon content of char on surface of this
slab gave 68% carbon as compared to theoretical value of
approximately 82.5% for borated polyethylene.

A number of clinging and imbedded particulate materials
were removed from this slab and subjected to analysis as follows:

OBJECT ANALYSIS

(a) Non-magnetic particle Lead

(b) Non-magnetic particle Sea salts

(c) Magnetic particle; Low Alloy Steel

(d) Embedded wire(magnetic) Low Alloy Steel

(e) Organic fibers--continuous filament synthetic fiber,

apparently Nylon
'/ l// ,

(b) (6)

(b) (6)



RC 303C1/303C5

ITEM II. Many pieces of miscellaneous materials.

Specimen Designation Analysis

(a) Yellow plastic Borated polyethylene

(1) Char on surface 40% carbon +'boron, iron,
chromium, low nitrogen
and salt

(b) White plastic Virgin polyehylene

(c) Pale yellow plastic Commercial polyethylene
containing titanium but no
boron

(d) Hard resinous material Compounded epoxy resin
(microporous)

(e) Off-color hard resin High density foamed
polyurethane

(1) Clinging yellow paint Zinc chromate primer
(contains Zn-Ti-Cr & Si)

(f) Red plastic cap Polyethylene(commercial)

(g) Small piece yellow plastic Borated polyethylene

ITEM III. Several miscellaneous items.

Specimen Designation Analysis

(a) Yellow plastic Borated polyethylene

(b) White plastic Virgin polyethylene

(c) Piece of hard plastic Compounded epoxy resin

(d) Piece of red-brown porous Syntactic foam-polyester-
plastic (flat) microballoons void

filler material

*(e) Brown grease-like substance Petrolatum type grease
*Solubility in various solvents and softening point

(f) Small pieces of porous white Low density polyurethane
plastic adhering to foam
grease (e)

2 A,4 ',,f / (') -r



RC 303C1/303C5

ITEM IV. Two plastic covered buoyant cushions slightly
stained orange-red.

This appeared to be buoyant elements from orange colored
life jackets.

Fiber removed from one proved to be non-flammable
continuous synthetic fiber, evidently Kapok.

Head, Polymers Research Section

Head, Chemical Section

Examined & Concur:

Chemist

Rubber Tech.

Copy to:
COMSUBLANT NORVA (1)
DEPCOMSUBLANT (1)

100 (1)
240(1)
303C-l (1)
303C-5 (1)

3
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NOTES; DEVIATIONS

L1INFORMATION, AOMINISTRATIVE B LEGAL FUNCTIONS WILL A -- ESTALIS14ED AS A OEPRTMENT OF THE SHIPYARD AS

SE PERFORMEO IN THE SHIPYARD COMMANDERS OFFICE AUV A O ETRISZED B BUSHAPS LTR NT/fIN6(T4OCF SER PAR -

PORTSMOAIIUT NAVAL CSHIPYARD 2 UTORFE 6 Y N Uov t95N2IN6TIC SR 4
2. MILITARY AND COORDINATION CONTROL VESTED IN THE - - - --

SHIPYARD COMMANDER IS EXERCISED THROUGH THE
SUPPLY OFFICER. SHIPYARD COMMANDER

100

SHIPYARD COMMANDERS OFFICE

(SEE NOTE I)

ADMIN ASST TO THE COMMANDER 103

LEGAL ASSISTANCE OFFICER 105

MANAGEMENT ENGINEERING INDUSTRIAL RELATIONS
POLICY OFFICE OFFICE I

140 ISO
COMMITTEES MANAGEMENT ENGINEERING OFFICER INDUSTRIAL RELATIONS OFFICER

SEE CHART NO. 2 SEE CHART NO. 3

PUBLIC WORKS SUPPLY COMPTROLLER MEDICAL DENTAL ADMINISTRATIVE
DEPARTMENT DEPARTMENT DEPARTMENT DEPARTMENT DEPARTMENT DEPARTMENT

400 500 600 700 750 800
PUBLIC WORKS OFFICER SUPPLY OFFICER COMPTROLLER MEDICAL OFFICER DENTAL OFFICER ADMINISTRATIVE OFFICER

SEE CHART NO. 6 SEE CHART NO. 7 SEE CHART NO. 8 SEE CHART NO. 9 SEE CHART NO. 10 SEE CHART NO. 11

(SE.E NOTE 21

NAVY EXCHANGE
DEPARTMENT

(SEE DEV A) 121

NAVY EXCHANGE OFFICER
SEE CHART NO. 12

PLANNING PRODUCTION
DEPARTMENT DEPARTMENT

2001 300
PLANNING OFFICER I PRODUCTION OFFICER

SEE CHART NO. 4 SEE CHART NO.5

DATE APPR 3 ~~~E%/~~, MANAGEMENT BUREAU POTMUHNVLSIYR
FEBRUARY 1961 | CAPTAIN, USN APORTSMOUTH NAVAL SHIPYARD CHRT NO. I

SHIPYARO COMMANDER BUREAU OF SHIPS



r

PRTSMOUTH NAVAL SHIPYARD
MANAGEMENT POLICY BOAR D

,CHAIRMAN:CODE 400

PP &C COMMITTEE ADOP COMMITTEE

CHAIRMAN: CODE 370 CHAIRMAN: CODE 602

MATERIAL MANAGEMENT COMM. QUALITY ASSURANCE COMM.

CHAIRMAN: CODE 501 CHAIRMAN: CODE 303
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15 February 1962

DISTRIBUTION:
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Codes 2301, 204, 106
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I. CONFERENCES AND MEETINGS

When Held Where Held With Whom Purpose

(1) Ship Work Conference Daily at 1600* except Code 100 200, 300, Discuss progress and problems on

Tues. and Wed. On Office 2301 (on ship work.

Tues., combine with Wed.)

Dept. Head Conf. On
Wed. at 0945* before

conf. with CO's.

*Time varies with type
of work load.

(2) Department Head Weekly on Tues. Code 100 Dept. and Discuss management problems.

Conference (except last Tues. Conf. Rm. Off. Hds.

of month at 1030

(3) Meeting with CO's of Weekly on Wed. Code 100 CO's of Receive and discuss comments by

ships under avail- at 1030 Conf. Rm. Ships; COll on work being performed for

ability to Shipyard Selected their ships.
Off & Civ
Mangmt
Officials

(4) Shipyard Management Monthly on last Auditorium Selected Receive reports on operations

Conference Tues. of each month Bldg. 22 Off & Civ from department heads. Review

at 1030 Mangmt management programs. Discuss

Officials management problems. (PTSMHR

NAVSHIPYD INST 5050.4)

(5) Officers' Luncheon Monthly on third Off. Club All Meet with other officers not

Wed. at 1200 Bldg. 22 Officers usually contacted in the normal

course of business.

IN, 2
L,-o



When Held Where Held With Whom Purpose

(6) Visit with Master Monthly on first M.M.&F. 300, 400 Discuss Production and Public

Mecihanics and Fri. at 1000- Din. Rm. Master Works Departments business and

FemKfen Bldg. 18 Mechanics problems.
and Foremen

(7) Employees' Council First Thurs. of Rm. 2, 160, 185 Explain management policies affect-

each month at 1510 3d Floor Dept. and ing personnel and welfare of the

Bldg. 20 Off. Hds., Shipyard. Discuss problems
Employees' brought up by Employees' Council.

Council

(8) Briefing Conferences When specifically P&E Conf. Ship's CO Outline organization and methods of

for ship's force of - directed by Code 100 Rm., 1st and person- operation of the Shipyard,

ships being. over- Floor, nel select. primarily to assist ship's force

hauled by-Shipyard or Bldg. 86 by him to know whom to contact and how to

for fitting out crews Selected go about getting what they want.
Shipyd Of f.
and Civ.

(9) Management Luncheon At 1145 on next to Executive Members of Discuss management problems

last Mon. of each Din. Rm. Management informally.

month Conference

(10) Meetimg with all At 1400 on last Rm. 2 All To disseminate information on the

employee groups Thurs. of the month 3d Floor recognized business of the Shipyard and

Bldg. 20 emloyee answer questions.
groups

3



II. MANAGEMENT REVIEW PROCEDURES

METHOD OF REVIEW

ITEM REPORTS CONFERENCES BRIEFINGS INSPECTIONS

A. General

(1) Employment status (a) Total Civilian Employment Status report 
issued weekly by Code 150 at

Department Head Conference and Management 
Conference.

(b) Biweekly Employment Level Status Report 
issued by Code 600.

(c) Departmental ceilings established 
quarterly by Code 100 memo after

receipt of employment spread from BUSHIPS. Code 140 prepare.

(2) Operation of the Navy (a) Performance Report (Flash) issued monthly by Code 600. Contains data

Industrial Fund on cash balance, retained earnings, overtime, overhead, unallocated

costs, and data comparing current 
and past performance.

(b) Financial and Operating Statements 
issued monthly by Code 600. Review

and Analysis Section is pertinent.

(c) Summary of All-Yard Overhead Rates and Retained Earnings Balances.

Issued monthly by Code 600. Compares actual and applied overhead rates

for all shipyards.

(d) Monthly presentation by Code 600 
at Management

Conference on financial performance for 
previous month

and for previous quarter at Conference 
in month follow-

ing end of quarter. Weekly report at Heads of Depart-

ments Conference on overhead trends.

(e) Financial and Operating Budget submitted quarterly by 
Code 600 to Code

100 via Code 104 for approval. Covers operations under Military

Support as well as NIF.

4



ITEM REPORTS CONFERENCES BRIEFINGS INSPECTIONS

A. General (Contd.)

(3) Sick Leave Monthly Sick Leave Report issued by Code 600.

(4) Overtime Covered in weekly Performance Report issued by Code 600.

(5) Officer Personnel (a) Officer Distribution Control Report.

(b) Officers luncheon - held monthly.

(6) Master Shore Station (a) Chairman of Shipyard Development

Development Program Board brief Code 100 on Program
and recommendations of Board.

(7) Shore Station Develop- (a) Chairman of Shipyard Development

ment Projects Board brief Code 100 on proposed
projects prior to submission to
BUSHIPS for preliminary approval.

(8) Facility Programs (a) Chairman of Shipyard Development
Board brief Code 100 prior to sub-
mission to BUSHIPS.

(9) General housekeeping-- (a) Code 100 conduct

waterfront, yard, shops, periodic inspec-

and other buildings and tions of water-

work areas front and yard with
Codes 300 and 400,
and with all depart-
ment heads for
shops, buildings,
and work areas
under their
cognizance.

5



ITEM REPORTS CONFERENCES BRIEFINGS INSPECTIONS

A. General (Contd.)

(10) Communications (a) Code 100 review all intelligence received from whatever source 
and of

whatever nature to determine the necessity of communicating it 
tQ

management officials, employee groups, higher authority, or the

community for the purpose of keeping them informed to the 
end of

insuring efficiency of operation or promoting better 
understanding.

The media of communication will include directives, letters, conferences,

briefings, Periscope articles, press releases, and personal contact.

(b) Code 100 hold department heads responsible for communicating pertinent

matters to their departments, other department heads, and Code 100.

(11) Programs (other than (a) Code 140 prepare, maintain, and follow up on plans for review of

MCON and Facility) management programs.

Review
(b) Code 100 direct department heads or Management Committees to report on

status of implementation of various programs either by 
written reports,

at management conferences, or special briefings.

(12) Organization (a) Code 100 request Code 140 to make studies on case basis.

(b) Department heads keep Code 100 advised of desirable

changes in course of management conferences or by

special appointment or call. 
-

(13) Policies and Procedures (a) Code 140 make studies as directed by Code 100.

(b) Code 100 assign specific tasks to Management Policy 
Board or its sub-

ordinate Committees.

(c) Department heads keep Code 100 advised of desirable

i: changes in course of management conferences or by
special appointment or call.

6



ITEM REPORTS CONFERENCES BRIEFINGS INSPECTIONS

A. General (Contd.)

(14) Public Information (a) PTSMH NAVSHIPYD INST 5720.5 refers. Public Information Assistant make
reports to Code 100 as required therein.

B. Management Engineering Office

(1) Matters relating to (a) Code 140 prepare and maintain a Plan of Action and Status book for
personnel, organization, management programs for Code 100. Code 140 monitor progress, initiate
directives, operations, follow-up action as necessary, and keep Code 100 advised.
buildings and equipment
affecting the ability of (b) Code 140 keep Code 100 informed of current developments
the Office to carry out of importance in course of.management conferences or by
its duties,including but special appointment or call.
not limited to status of
management engineering (c) Code 100 request periodic briefings
projects, organizational as to general situation with respect
reviews, mobilization to such matters.
planning, officer billet
structure, space control, (d) Annually - prior
and management program to Administrative
reviews. Inspection.

C. Industrial Relations Office

(1) Matters relating to (a) Code 150 keep Code 100 informed of current developments
personnel, organization, of importance in course of management conferences or by
directives, operations, special appointment or call.
buildings and equipment
affecting the ability of (b) Code 100 request periodic briefings
the Office to carry out as to general situation with respect
its duties, including but to such matters.
not limited to wage and

'7 classification develop-
ments, employee relations
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ITEM REPORTS CONFERENCES BRIEFINGS INSPECTIONS

C. Industrial Relations Office
(Contd.)

problems, employment (c) Code 100 hold conference on each disabling work.

activity, training pro- injury with line supervision and safety staff

grams, safety, employee representation.

services, sick leave,
incentive awards, and (d) Code 100 review safety record at monthly management

savings bond partici- meetings.

pation. (e) Annually - prior

to Administrative
Inspection.

D. Planning Department

(1) Matters relating to (a) Code 200 keep Code 100 informed in course of daily ship-

personnel, organization, work conference, department head conference, and monthly

directives, operations, management conference, or in case of emergent items,

buildings and equipment through personal appointment or call.

affecting the ability of

the Department to carry 
(b) Code 100 request periodic briefings

out its duties, including 
on general status of matters other

but not limited to work 
than shipwork.

assignments and avail-
abilities, Bureau and (c) Design Division Forecast Prospective Work Load.

Type Commander problems,
advance planning, fund- (d) Report of Ships Under Overhaul or Repair at Naval Shipyards (OPNAV 

4710-1).

ing of work including

fixed pricing, material (e) Vessels Monthly Progress Report, etc. (NAVSHIPS 3952).

procurement difficulties,
major design projects and (f) Schedule of Shipwork.

~A-
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ITEM REPORTS CONFERENCES BRIEFINGS INSPECTIONS

D. Planning Department (Contd.)

design farm-out, (g) Bureau of Ships Production Progress Conference; information for

value engineering, (BUSHIPS 5050-1).

design work load, and
cost of productive (h) Alterations and Projects Status Report (NAVSHIPS 3622).

work in comparison
with other shipyards. (i) Production Officer's Monthly Progress Conference Report.

(j) Annually -prior

to Administrative
Inspection.

E. Production Department

(1) Matters relating to (a) Code 300 keep Code 100 informed in course of daily

personnel, organization, shipwork conference, weekly department head conference,

directives, operations, and monthly management conference, or in case of emergent

buildings and equipment items, through personal appointment or call.

affecting the ability of
the Department to carry (b) Code 100 request periodic briefings

out its duties, including on general status of matters other

but not limited to than shipwork.

progress on shipwork and
custom fabrication, work (c) Shop Work Load Charts.

load, production planning
and control, industrial (d) Long Range Forecast - Prospective Ship Work Load.

engineering, drydocking
operations, ship move- (e) Planned Work Load and Employment Report submitted monthly to BUSHIPS

ments, adequacy of equip- (NAVSBIPS 3570).

ment and floating equip-
ment. (f) Selected Key Events for Ship Work, etc. (Weekly) (PNS 4850-23).

(g) Weekly status reports on ships under availability other than new 
con-

struction.

9



ITEM REPORTS CONFERENCES BRIEFINGS INSPECTIONS

E. Production Department (h) Production Officer's Monthly Progress Conference Report.

(Contd.)
(i) Monthly meeting with Production Officer, Public Works

Officer, and M.M.&F.

(j) Weekly to shops
and ships.

F. Public Works Department

(1) Matters relating to (a) Code 400 keep Code 100 informed of current developments

personnel, organization, in course of management conference or by special

directives, operations, appointment or call.
buildings, and equipment
affecting the ability of (b) Code 100 request periodic briefings

the Department to carry as to general situation with

out its duties, including respect to such matters.

but not limited to status
of construction projects, (c) Bimonthly - to view

transportation and weight construction pro-

handling equipment and jects, outside

operations, utility areas under

systems, controlled cognizance of Code

maintenance program, 400 or a shop.

floating equipment, and
housing. (d) Monthly meeting with Public Works Officer, Production

Officer, and M.M.&F.

G. Supply Department

(1) Matters relating to (a) Production Officer's Monthly Progress Conference Report.

personnel, organization,
directives, operations, (b) Code 500 keep Code 100 informed of current developments

buildings and equipment in course of management conference or by special

affecting the ability of appointment or call.

10



ITEM REPORTS CONFERENCES BRIEFINGS INSPECTIONS

G. Supply Department (Contd.)

the Department to carry 
(c) Code 100 request periodic briefings

out its duties, including 
as to general situation with

but not limited to 
respect to these matters.

inventory, work load,

work measurement, binning 
(d) Quarterly -

programs, material primarily to look

procurement and contract- 
over outside )

ing problems, disposal, storage areas with

excess material, shop 
an occasional ware-

stores, Fleet replenish- 
house visit.

ment, satellite responsi-
bilities, funding

-problems, and Submarine
Barracks mess.

H. Comptroller Department

(1) Matters relating to (a) Code 600 keep Code 100 informed of current developments

personnel, organization, in course of management conference or by special

directives, operations, appointment or call.

buildings and equipment
affecting the ability of (b) See II A(2)(d).

the Department to carry
out its duties, including (c) See II A(2), (3), and (4).

but not limited to the

status of the Navy Indus- 
(d) Annually - prior

trial Fund, analysis of 
to Administrative

fiscal operations and 
Inspection.

the development and
management of the
computer and computer
programs and their
integration on a Shipyard-
wide basis.

K1
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ITEM REPORTS CONFERENCES BRIEFINGS INSPECTIONS

I. Medical Department

(1) Matters relating to (a) Code 700 keep Code 100 informed of current developments

personnel, organization, in course of management conference or by special appoint-

directives, operations, ment or call. At weekly department heads conference and

buildings and equipment monthly "Pass the Word" conference, give brief report on

affecting the ability of cases treated during preceding week, broken down into

the Department to carry occupational and nonoccupational with any comments as

out its duties, including to types of occupational injuries.

but not limited to indus-
trial health hazards, (b) Quarterly Occupational Health Data Sheet.

industrial medicine
programs, epidemic (c) Annually - prior

conditions, fatalities, to Administrative

and sanitary conditions. Inspection.

J. Administrative Department

(1) Matters relating to (a) Code 800 keep Code 100 informed of current developments

personnel, organization, in the course of management conference or by special

directives, operations, appointment or call.

buildings and equipment
affecting the ability of (b) Code 100 request periodic briefings

the Department to carry as to general situation with

out its duties, including respect to these matters.

but not limited to
emergency plans, fire and (c) Annually - prior

police protection and to Administrative

security, communications, Inspection.

administrative services,
service craft, naval
personnel, special serv-

'1; ices, messes, and barracks.
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ITEM REPORTS CONFERENCES BRIEFINGS INSPECTIONS

K. Nuclear Power Division

(1) Matters relating to (a) In connection with paragraph 4b(l) of PTSMI NAVSHIPYD INST 
5450.8B,

personnel, organization, Code 2301 keep Code 100 informed direct as to the ability of the Ship-

directives, operations, yard to carry out the requirements of Code 1500 BUSHIPS in connection

buildings and equipment with these matters.

affecting the ability of

the Shipyard to carry
out its duties in the
nuclear power field,
including but not limited
to the planning, engineer-
ing, construction, refuel-
itg, repairing, testing,
quality control, safety,
and personnel assignment
and training in connection
with nuclear reactor
plants.

L. Codat Systems Division

(1) Matters relating to (a) Keep Code 100 informed as to the ability of the Shipyard to meet its

personnel, organization, requirements in the combat systems field.

directives, operations,
training buildings d

equipment affecting the
ability of the Shipyard
to carry out its duties
in the corbat systems
field, including but not
United to the instal-
lation or overhaul, check-
out, and test of electronics
and weapons equipment and
systems.
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HBC PORTSMOUTH NAVAL SHIPYARD PRODEPT
PORTSMOUTH, NEW HAMPSHIRE NOTE 4410(303A)

PRODEPT NOTICE 4410 28 March 1963

From: Production Officer
To: Distribution List

Subj: Production Department Directives; amendments to

Ref: (a) PRODEPT INST 4410.4
(b) PRODEPT INST 4410.7

1. Action. Amend references (a) and (b) as follows:

a. Reference (a)

(1) Paragraph 6.d. Add the following at end of the paragraph:

"Code 303B shall submit to Code 303A a list of those joints that leak.
The joints to be identified by plan number, joint number, and pipe size."

(2) Enclosure (1), paragraph 3.b.(2)(b). Delete in its entirety.

(3) Enclosure (1), paragraphs 3.b.(2)(c), (d). and (e). Renumber
paragraphs to read: 3.b.(2)(b), (c), and (d).

b. Reference (b)

(1) Paragraph 5.c.(2)(a). Add the following at end of paragraph:

"Code 303B shall submit to Code 303A a list of those joints that leak,
The joints to be identified by plan number, joint number, and pipe size"

(2) Enclosure (1), paragraph 3.b.(2)(b). Delete in its entirety.

(3) Enclosure (1), paragraphs 3.b.(2)(c), (d), and (e). Renumber
paragraphs to read: 3.b.(2)(b), (c), and (d).

2. Cancellation. Upon completion of above action and for record purpG:SLs
on 30 April 1963.

DISTRIBUTION:
A (Ship Supts)
C, D, G-l, G-2 (300 only)
H (303B, 303E, 926, 938, 956 only)
I (926, 956 only)
140, 200, 240, 260, 865

46
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HBC PORTSMOUTH NAVAL SHIPYARD- PRODEPT
PORTSMOUTH, NEW HAMPSHIRE NOTE 4410 (301A)

PRODEPT NOTICE 4410 15 March 1963

From: Production Officer
To: Distribution List

Subj: Production Department Directives; amendments to

Ref: (a) PRODEPT INST 4410.7
(b) PRODEPT INST 4410.4 CH 5 (PRODEPT NOTE 4410 of 5 Mar 1963)

1. Action. Amend references (a) and (b) as follows:

| a. Reference (a). Enclosure (1), page 3, in the Table under vertical
column 1 eled "New Joint" wherever "607." appears, change it to read "50%."

* Reference (b). Enclosure (1), page 3, in the Table under vertical
column labeled "New Joint", opposite AGSS569, change "607" to read "50%."

2. Information. The 607 bond criteria has not been accepted by this Ship-
yard for any construction, conversion, or overhaul projects now on hand.

ancellation. pon completion of action and for record purposes on
1 pil 1963.

DISTRIBUTION:
A (Ship Supts)
C, D, G-1, G-2 (300 only)
H (303B, 303E, 926, 938, 956)
I (926, 956)
140
200
240
260
865

A
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HBC PORTSMOUTH NAVAL SHIPYARD PRODEPT
PORTSMOUTH, NEW HAMPSHIRE NOTE 4410(301A)

PRODEPT NOTICE 4410 5 March 1963

From: Production Officer
To: Distribution List

Subj: PRODEPT INST 4410.4 CH 5 (Subj: Instructions for Joint Certifications
in Fabrication and Inspection of Non-Target Piping Systems)

Ref: (a) PRODEPT INST 4410.7

Encl: (1) Revised enclosure (1)
(2) Revised enclosure (2)

1. Action. Amend basic Instruction as follows:

a. Paragraph 2, line 3. Delete the following:

"in all new construction ships, and to piping system joints in
alterations to ships under repair," and substitute in its place:

"in the SS(N)605, SS(N)606, SSB(N)620, and AGSS569 Phase IV,"

b. Paragraph 8.c. Delete in its entirety.

c. Remove enclosures (1) and (2) of basic Instruction and substitute
enclosures (1) and (2) of this Notice.

2. Information. Reference (a) will apply to SSB(N)636, SS(N)646, AGSS555,
and all subsequent new construction or overhaul contracts.

3. Cancellation. Upon completion of action above and for record purposes
on 31 March 1963.

DISTRIBUTION:
A (Ship Supts)
C, D, G-l, G-2 (300 only)
H (303B, 303E, 926, 938, 956 only)
I (926, 956 only)
140
200
240
260
865

'16A (
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HBC Enclosure (1) PRODEPT
INST 4410.4 CH 5
5 March 1963

C* +
SUPPLEMENTARY INSTRUCTIONS FOR SILVER-BRAZED JOINTS

Ref: (a) PROCESS INST 1003.9
(b) Welding Engineer's Sketch No. 872 - Sil-braze Pipe Joints -

Induction Heating
(c) NAVSHIPS 250-648-8 (July 1962) - Inspection and Test of Silver-

Brazed Piping Systems

1. General. All criteria of the basic Instruction for material control,
fabrication, and inspection shall apply to sil-brazed joints.

2. Fabrication

a. Brazing will be performed only by qualified operators who have in
their possession a serially numbered qualification card certifying to their
qualification in accordance with reference (a). Instructors, supervisors,
and inspectors shall examine qualification cards as necessary to assure
themselves of operators' qualifications. The brazer's qualification number
shall be stamped on the edge of the fitting.

b. The provisions of references (a) and (b) will be followed in the
fabrication of silver-brazed piping systems In amplification of reference
(a), during the brazing operation on joint sizes 2 inches I.P.S. and larger
which contain preinserted alloy rings, difficulty may be experienced in
starting initial flow of the ring. On these occasions, priming of the flow
by face feeding is permitted in a single spot on the circumference and shall
not exceed 107 of the length of the circumference. Priming shall be accom-
plished by using a 1/16" diameter wire of the same grade alloy as the insert
ring. This technique will be used only when directed in each case by shop
instructors or supervisors.

c. Except as specified above, no joint with a preinserted alloy ring
will have any supplemental face feeding applied to it until after the brazing
process has drawn brazing alloy to the exposed junction of the pipe and
fitting and the exposed brazing alloy extends more than 807 of the pipe
circumference and, further, that remaining unexposed portions shall not
exceed 10X of the circumference in. any segment. Supplemental face feeding
under these circumstances will be used only when directed on a case basis
by instructors or supervisors.

d. There are 2 specific cases in sil-brazing in which face feeding of
1001 of the joint circumference with a following mandatory ultrasonic test
may be used. This procedure will be used only on fittings 21t I.P.S. and
larger, and the added fillet should be kept as small as practicable. In
both cases before proceeding with the 100l fillet addition and the following
ultrasonic test, the Shop 56 Quarterman will obtain written permission from
the Senior Ship Superintendent on a Joint Control (Certification) card.

Enclosure (1)



PRODEPT HBC
INST 4410.4 CH 5
5 March 1963

The 2 cases are:

Case 1. If, prior to brazing, the Shop 56 Quarterman determines that
a joint will be inaccessible for leakage repair when it has been installed
in the ship and when a hydro is put on it, he may add a 100% fillet as part
of the fabrication process, after completing the procedures of paragraphs c.
and-d. above. He will designate the completed joint "repair-ultrasonic" and
request NDT prior to the joint becoming inaccessible.

Case 2. If, after the completion of brazing, the joint leaks when sub-
jected to hydrostatic test, he may add a 100% fillet. He will in every case
designate such a joint "repair-ultrasonic" and request NDT.

3. Inspection

a. The degree of material identification and workmanship inspection
shall be in accordance with the basic Instruction. The criteria for visual
inspection shall be in accordance with references (a) and (c) of this
enclosure.

b. Nondestructive Test. As a minimum, a nondestructive test shall be
performed on joints over 2" I.P.S. in those hazardous systems listed in
paragraph 2.of the basic Instruction which are brazed in position on the
ship. Code 303E shall furnish to Code 303B for record purposes the results
of NDT on every joint thus inspected. If the joint is considered acceptable,
this fact, together with the NDT records and the name of the inspector
accepting the joint shall be made a part of the records of the Quality
Assurance Division. If defective or rejected, the cognizant shop shall be
notified and the joint shall be repaired or refabricated.

(1) If radiography reveals that the alloy ring has not been melted
or that the space between the end of the pipe and bottom of the socket
exceeds 1/16" at any point for joints under 2" and 1/8" at any point for
joints 2" and over, the joint shall be marked defective by means of YELLOW
tape.

(2) For ultrasonically tested brazed joints, the acceptable percen-
tage of bond for all joints shall be as tabulated. A joint not meeting
these requirements will be marked defective by means of YELLOW tape.

Enclosure (1) 2



HBC PRODEPT
INST 4410.4 CH 5
5 March 1963

ShiP or Class of Ship Old Joint New Joint

SS(N)593 ) Under present contract 40X Average 50%7
SS(N)605 ) for new construction 25. Min. each land 25% each lan
SS(N)606 ) and Post-shakedown
SSB(N)620) availability J

pid Re
AGSS569 40% Average * #7

25% Min. each land -0

*Separate limits for one land not required.

(a) If the number of consecutive "no bond" segments exceeds the
following values for either land, the joint will be marked defective by means
of YELLOW tape:

No. of Consecutive
Pipe Size (I.P.S.) 1-inch Seaments

1 1-1/2 2
2 2-1/2 3
3 3-1/2 4
4 5 5

If there is an indeterminate segment between segments of no bond, this seg-
ment will also be considered unbonded. Exclude the indeterminate or inacces-
sible segments in a land when computing its average bond.

(b) Joints with an acceptable over-all level of bond, but with a
possible flow path for leakage (areas of 20% or less bond on each land) will
be marked defective by means of YELLOW tape.

(c) If more than half the segments in both lands are indeter-
minate or inaccessible, the joint will be referred to Code 374 for evaluation.

(d) Questionable Joints not covered by the above criteria wili
be referred to Code 374 for resolution.

(e) Ultrasonic test data and results shall be recorded on torm
lND-PNS-1773. Forms will be filed by ship number and drawing number. At
completion of a ship, these forms will be stored in the Code 303 records
library.

NOTE: At the present time ultrasonic standards have been developed for
fittings having a minimum wall thickness of .250" and for pipe having a
minimum wall thickness of .100", Anything less than the above cannot now
be evaluated by ultrasonic test.

3 g/ ('(9 Enclosure (1)



PRODEPT HBC

INST 4410.4 CH 5
5 March 1963

(3) Colored tape, a visual aid for joint status indication, shall be

applied to sil-brazed joints requiring NDT as follows:

(a) BLACK - Joint waiting for NDT.
Applied by Code 303B

(b) BLACK & GREEN - Joint awaiting evaluation of NDT.
GREEN applied by Code 303E
BOTH removed by Codes 303E or 303B

(c) YELLOW - Joint defective, requires repair.
Applied by Codes 303E or 303B
Removed by Code 303B (when repaired)

(d) WHITE - Joint rejected, must be replaced.
Applied by Codes 303E or 303B
Removed by Shop 56 (when replaced)

(e) BROWN - Joint completed and accepted.
Applied by Codes 303E or 303B

4. Additional Information. Used, or used and reconditioned fittings shall

not be re-used except when specifically directed by the Planning Department,

or on an individual case basis by the Head of Shop 56. In either instance

the supervisor shall make special note on a Joint Control (Certification)

Card that a used or reconditioned fitting was utilized and shall request

ultrasonic test of the joint.

Any brazed joint that has been repaired twice and is still unsatisfactory

shall be rejected without further attempt to repair.

Enclosure (1) 4
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HBC Enclosure (2) PRODEPT
INST 4410.4 CH 5
5 March 1963
CC 5

SUPPLEMENTARY INSTRUCTIONS FOR WELDED JOINTS

Ref: (a) MIL-STD-22, Welded Joint Designs
(b) MIL-STD-248 Qualification Tests for Welders
(c) MIL-STD-123A, Identification of Covered Welding Electrodes
(d) MIL-STD-271A, Nondestructive Testing
(e) NAVSHIPS 250-692-2 (Jan 1961), SUPP 1 of Aug 1962

1. General. All material control, fabrication, and inspection procedures
as stipulated in the basic Instruction shall apply to welded pipe joints.

Each type of welded pipe joint shall be fabricated in accordance with a

specific Welding Procedure dependent on material, size, and system pressure
and temperature, as stated in a Welding Engineer's Sketch, Shipyard Process

Instruction, or other work instruction.

2. Fabrication

a. Joint Preparation. The Welding Procedure for the particular type of
joint shall be followed in detail. The procedure will be in accordance with
reference (a) or local supplemental Instructions.

b. Welding. Welding technique, preheat and interpass temperatures, the
welding process and equipment, the type and size of welding electrode, the

consumable insert (when used), and tacking sequence shall all be specified
in the Welding Procedure. When preheating is used, it shall be applied so
that the joint is sufficiently and uniformly heated prior to the tack
welding. The specified sequence of tack welding shall be used to minimize
and misalignment of the joint.

3. Inspection. The degree of material identification and workmanship
inspection shall be in accordance with the basic Instruction. The criteria
for visual in-process and final inspection shall be in accordance with the
following:

a. Material Inspection. In the process of chemically field testing the

materials of the joint, care shall be exercised not to put chemicals on the
area to be welded.

b. In-Process Inspection

(1) Shop 56 personnel (Supervisor, Instructor, or mechanic) are
responsible for in-process inspection of welded joints up to the point of
readiness for tack welding. In examining joints for proper preparation for

/ (( ) Enclosure (2)



PRODEPT HBC
INST 4410.4 CH 5
5 March 1963

welding he shall inspect the following features, being guided by the dimen-

sional specifications given in the applicable Welding Procedure:

(a) Depth of counterbore and taper

(b) Root face

(c) Groove angle

(d) Groove radius

(e) Depth of socket

(f) Squareness of end of pipe

(g) Cleanliness of area to be welded

(h) Drilling and deburring of welded bosses. (Not to be accom-

plished on a pipe after installed in the system.)

(2) The Shop 26 supervisor shall then:

(a) Satisfy himself that the joint is in all respects ready for

welding and that the consumable insert, if used, conforms to specifications.

(b) Determine the welding process to be used as directed in the

Welding Procedure.

(c) Assign the joint to a welder whose qualification is approp-

riate for the process, materials, and position of welding, and is qualified

in accordance with reference (b).

(d) Determine that the proper welding equipment is on hand and

that electrodes of the proper size and color coding by reference (c) are

used.

The Shop 26 supervisor shall observe the welding of the joint to the extent

that he can certify as to proper bead and segment sequence - proper preheat

and interpass temperatures - cleaning of slag - width and thickness of weld

bead - lack of undercutting - cratering - arc strikes - etc.

c. Workmanship Inspection. Completed joints shall be inspected by

Code 303B during system installation inspection for surface appearance.

The joint shall be free, within the criteria specified in applicable Weldiuxg

Engineers' Sketches of: Undercutting - Slag - Spatter - Overlapping -

Arc strikes - Gouging-hammer marks - etc.

'\nclosure (2) 2 -X ( &re)
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d. Radiographic Inspection. When radiography is required by drawings
or specifications, joints shall be radiographed in accordance with procedures
of reference (d) and shall meet the acceptance standards of reference (e).
Requests for radiography shall be initiated by the Shop 26 supervisor. Addi-
tional radiography may be requested at the discretion of the Shop 26 or
Shop 56 supervisor, or by Code 303B. Radiographic results shall be entered
by X-ray Laboratory personnel on Joint Control cards. When on a defective
joint the repairs are complete, Shop 26 will initiate request for reradio-
graphy in the same manner as specified for original radiography.

e. Colored tape, for joint status indication, shall be applied to welded
joints requiring radiography as follows:

(1) BLUE - Joint ready for final weld.
Applied by Code 303B

(2) BLACK - Joint waiting radiograph.
Applied by Code 303B

(3) BLACK & GREEN - Joint awaiting evaluation of radiograph.
GREEN applied by Code 303E
BOTH removed by Codes 303E or 303B

(4) YELLOW - Joint defective, requires repair.
Applied by Codes 303E or 303B
Removed by Code 303B (when repaired)

(5) WHITE - Joint rejected, must be replaced.
Applied by Codes 303E or 303B
Removed by Shop 56 (when replaced)

(6) BROWN - Joint completed and accepted.
Applied by Codes 303E or 303B

4. Additional Information. Repairs shall be undertaken under the direction
of the Shop 26 supervisor, governed by established procedures (or special
procedures requested for the case at hand) set forth in Welding Engineers'
Sketches. The Welding Engineer shall be consulted on any repair that pene-
trates the wall thickness. Welded joint fabrication and inspection require-
ments are applicable to all such repair work, and the requirement for certi-
fications by the supervisors of Shops 26 and 56 includes repair work.

3 Enclosure (2)
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HBC PORTSMOUTH NAVAL SHIPYARD PRODEPT
PORTSMOUTH, NEW HAMPSHIRE NOTE 4410(303A1)

PRODEPT NOTICE 4410 14 December 1962

From: Production Officer
To: Distribution List

Subj: PRODEPT INST 4410.4 CH 4 (Subj: Instructions for Joint Certification
in Fabrication and Inspection of Non-TARGET Piping Systems)

1. Purpose. To insure the existence of a record of Sil-brazed joints over
2" IPS fabricated in place aboard ship in systems within the scope of the
basic Instruction.

2. Action. Amend the basic Instruction as follows:

a. Paragraph 6.b.(l), add the following:

"Also, the Supervisor shall indicate on the RAM card for each joint
over 2" IPS whether that joint was fabricated in place aboard ship."

b. Enclosure (4), page 3, after the last paragraph which reads....
"on the front faces of the #1 copy and the two #2 copies." add the
following sentence:

"The Shop 56 Supervisor will write the words "in place" on the front
face of the #1 copy and the two #2 cards for each joint fabricated in place
aboard ship."

3. Cancellation. Upon completion of action above, and for record purposes
on 31 December 1962.

DISTRIBUTION:
A (Ship Supts)
C (300 only)
H, I, J (926, 938, 956)
140, 200, 210, 211, 212, 230, 232
240, 242, 260, 261, 263, 264, 303
303C, 340, 374, 375, 377, 380, 947
865

'4,AfKG/
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MC PORTSMOUTH NAVAL SHIPYARD PIODaPT
PORTSMOUTH, NEW HAMPSHIRE - MOTS 10 (310)

PRODEPT NOTICE 4410 14 May 1962

From: Production Officer
To: Distribution List 3
Subj: PRODEPT INST 4410.4, CH (Instructions of Joint Certifications in

Fabrication and Inspect on of Non-Target Piping Systems)

Ref: (a) MARE ISLAND NAVSHI WD Rpt of 20 Sep 1961, "Evaluation of
Reliability of Ultrasonic Inspection of Silver-Brazed Joints"

(b) Z.B. DIV R&D Rpt of 21 Jun 1961, "The Feasibility and
Requirements for the Non-Destructive Inspection of Brazed
Submarine Pipe Joints by Ultrasonics"

Encl: (1) Addition to paragraph 2.b. of enclosure (1), Supplementary
Instructiors for Sil-Brazed Joints, of PRODEPT INST 4410.4

(2) Adaition to page 3 of enclosure (4), Joint Certification Card
and Its Ultilization, of PRODEPT INST 4410.4

1. Purpose. To permit 100% fillet addition during the brazing process ofcertain oil-brazed joints of 2" IPS and greater. This procedure would beexercised on only those joints determined by the Shop 56 Quarterman asinaccessible for leakage repair after hydrostatic testing.

2. Backgroud. References (a) And (b) have analyzed and confirmed the
reliability of ultrasonic methods in the non-destructive testing of sil-brazed joints. To utilize reliable ultrasonic testing in aiding Shop 56production, a recent change to Production Department Instruction 4410.4authorized a special repair procedure for sil-brazed joints which leakedwhen subjected to a hydrostatic test. To preclude the necessity of expen-sive "ripout" action, this repair procedure will now become an in-processprocedure for those joints which will become inaccessible for future repairafter installation. The Shop 56 Quazterman will be the judge of this
probable inaccessibility. The repair - or, now, in-process - procedure willalways be followed by a mandatory ultrasonic test.

3. Action. Amend the basic Instruction by deleting all of paragraph 2.b.,page 1 of enclosure (1), after the words "as specified hereafter in 'InProcess Inspection'." Add enclosure (1) to paragraph 2.b., page 1 ofenclosure (1) of the Instruction. Add enclosure (2) as a new paragraph
to page 3 of enclosure (4) of the basic Instruction.

«x4;6,t f)<
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4. Cancellation. This Notice will be cancelled upon completion of the
above action and for record purposes on 1 June 1962.

DISTRIBUTION LIST:
200
210
211
212
230
232
240
242
260
261
263
264
300
303 (5)
303C
310
330S (10)
340
370
374
375
377
380
865 (2)
926 (100)
938 (10)
956 (100)
947

2
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as specified hereafter in "In Process Inspection." There
are two specific cases in il1-brasing in which face-feeding of 1001 of
the joint circumference with a following, mandatory ultrasonic test mAy
be used. This procedure will be used only on fittings 2" IP and greater,
and the added fillet should be kept as mall as practicable. The two
cases are:

Case 1 - If, after the completion of brazing, the joint leaks when
subjected to a hydrostatic test, the Shop 56 Quarterman say designate it
a "repair-ultrasonic" joint. Before proceeding with the 100% fillet
addition with a following ultrasonic test, he will obtain permission for
each specific joint from the Senior Ship Superintendent.

Case 2 - If, prior to brazing, the Shop 56 Quarterman determines that
a joint will be inaccessible for leakage repair when it has been installed
in the ship and when a hydro is put on it, he oay designate it an
"inaccessible repair ultrasonic" joint. In this case, the 1001 fillet
addition becomes a part of the in-process procedure. However, before pro-
ceeding with the fillet addition and the following ultrasonic test, the
Shop 56 Quarterman will obtain permission for each specific joint from the
Senior Ship Superintendent:.

In both cases of 100X fillet addition by face-feedin& a Code 303 Inspector
will be on the scene when the procedure is executed.

LOSURE (1)

Zx6 r.. '''I
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...... penranent part of the ships records.

The procedures of record keeping and joint certification card processing
described above for the "repair ultrasonic" joint will be followed for
the "inaccessible repair-ultrasonic" joiut. However, the Sbop 56 Project
Tern Quarterman will write the words 'inaccessible repair-ultrasonic"
vice "repair-ultrasonic" on the front faces of the #1 copy and the two
#2 copies.

INCOSURE (2)

..



MAR PORTSMOUTH NAVAL SHIPYARD PRODPT
PORTSMOUTH, 'NEW HAMPSHIRE - NOTE 4410 (310)

1RDPT ElOTICR'4410, 30 March 1962

From Production Officer
To: Distribution List X Aid m ,

Subj: PRODEPT INST 4410.4 (Instructions/for Joint Certifications in Fabrics-
tion and Inspection of Non-Target Piping Systems)

Encl: (1) Addition to paragraph 2b of Enclosure, (1), Supplementary Instruc-
tions for SAJ i.mzed Joints, of PRODEPT INST 4410.4 of 14 Aug
1961

(2) Page 3 of Enclosure (4), Joint Certification Card and Its Utiliza-
tion, of PRODEPT INST 4410.4 of 14 Aug 1961

1. Purpose. To resolve the problem of slight leakage obtained on sil-brased
joints of 2 inch IPS and greater, when subjected to hydrostatic test.

2. Background. It has become necessary to'amplify the existing instructions
on sil-brazed joints with a special repair procedure combining 100% fillet
addition with subsequent ultrasonic testing. This procedure will greatly
benefit productive progress of Shop 56 at the critical outfitting time of
construction and repair.

3. Action. Amend the basic Instruction by adding enclosure (1) to paragraph
2.b., page 1 of enclosure (1). Add enclosure (2)as the new page 3 of enclo-
sure (4) of the basic Instruction. Change the current pages 3 and 4 to pages
4 and 5 respectively.

4. Cancellation. This Notice will be cancelled upon completion of the above
action and for' record purposes on 1 May 1962.

Distribution List:
200 303C,
210 310
211 330S (5)
212 331
230 340
232 370
240 374
242 375
260 377
261 380
263 865 (2)
264 .947
300 < ab (100)

2303 (5) 938,(10)
'956 (100)'/

arc

(b) (6)
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.......... , as specified hereafter in "In Process Inspection." If, after
completing the brazing as described above, the joint leaks wh n subjected
to a hydrostatic test, a special repair procedure may be necessary. This
repair procedure will combine face-feeding of 100% of the circumference
with a following ultrasonic test to insure the strength of the joint. It
will be accomplished only on fittings 2 inch IPS and greater. The added
fillet should be kept as small as practicable. This type of joint will be
designated a "repair untrasonic" joint, and permission to execute the repair
must be obtained on a case by case basis from the Senior Ship Superintendent.
A Code 303 inspector will be present on the scene when the 100% fillet re-
pair is made.

ENCOSURU (1)
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For brazed joints with fittings 2 inch IPS and greater which leak when
subjected to hydrostatic pressure, the Shop 56 Project Team Quarterman
will initiate a second copy of the #2 joint certification card and will
write the words "repair-ultrasonic" on the front face of the #1 copy
and the two #2 copies. These three cards will be forwarded to the Senior
Ship Superintendent for approval or disapproval of face feeding of 100%
of the circumference with a following ultrasonic test. The Senior Ship
Superintendent willncte this by writing "approved" or "disapproved" with
his signature on the front face of the three cards. If disapproved, all
three cards will be returned to the Project Team Quarterman. Shop 56
will then perform normal repairs or replacementof the joint in accordance
with NAVSHIPS 250-637-2. If approved, the Senior Ship Superintendent
will retain one of the #2 cards for his records. The other #2 copy and
the #1 -copy will be returned to the Shop 56 Project Team. Copy #2 is
retained by Shop 56 to provide a record of joints designated "repair-ultra-
sonic." Shop 56 will initiate the mandatory ultrasonic test by forwarding
copy #1 to Code 303B. Code 303B will maintain a record of joints designated
"repair-ultrasonic." Copy #1 will then be forwarded to Code 303C by Code
303B for conducting the ultrasonic test. Code 303C will return copy #1 to
Code 303B marked with ultrasonic data. After evaluation Code 303B will
return #1 copy to Shop 56 and note completion of the ultrasonic test in
its records. Shop 56 will compare the completed #1 copy with their #2
copy on record. Thus both Code 303B and Shop 56 will insure that an
ultrasonic test and certification always follow a 100% face-fed repair.

Code 303C will use copy #4 for its permanent record of ultrasonic results.
When copy #1 is received, Code 303C will ultrasonic the joint, record the
results on copies #4 and #1, and return copy #1 to Code 303B for evaluation.

Code 303B will, upon completion of the ship, forward to the Comnanding
Officer a complete listing of those joints which have received 100% fillet
repair. These listings will become a permanent part of the ship's records.

3 ENCLOSURE Al



HBC PORTSMOUTH NAVAL SHIPYARD PRODEPT
PORTSMOUTH, NEW HAMPSHIRE NOTE 5215 (301A)

PRODEPT NOTICE 5215 16 Feb 1962

From: Production Officer
To: Distribution List

Subj: PRODEPT INST 4410.4 (Subj: Instructions for Joint Certifications in

Fabrication and Inspection f Non-TARGET Piping Systems.)

Encl: (1) Revised Enclosure (1) to saic Instruction

1. Purpose. To amend b on by furnishing revised enclosure (1).

2. Action. Remove closure (1) to t *basic Instruction and insert in its

place enclosure (1)/of this Notice.

3. Cancellatio This Notice will be ca celed up completion of above action

and for record purposes on 15 March 1962.

V 

DISTRIBUTION:
200 300
210 303 (5)
211 303C
212 2305
230 310
232 330S (5)
240 331
242 340
260 370
261 374
263 375
264 377 X

865 (2)
Group Master, Outfitting
Foreman, Shop 26 (100)
Foreman, Shop 38 (10)
Foreman, Shop 56 (100)

(b) (6)
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Supplementary Instructions for Sil-Brazed Joints

Ref: (a) PROCESS INST 1003.9
(b) NAVSHIPS 250-637-2
(c) 242 ltr 9480 of 4 Aug 1961
(d) NAVSHIPS 250-648-8
(e) PROCESS INST #508.1; Field Identification of Metals

1. General. All criteria of the basic Instruction for material control,
fabrication, and inspection shall apply to sil-brazed joints.

2. Fabrication

a. Brazing will be performed only by qualified operators who have in
their possession a serially numbered qualification card certifying to their
qualification in accordance with reference (a). (Instructors, supervisors,
and inspectors shall examine qualification cards as necessary to assure
themselves of operators' qualifications.) A Shop 56 instructor or supervisor
will observe the brazing process and will exercise control as specified
hereafter.

b. The provisions of reference (b) will be followed in the fabrication
of silver brazed piping systems. In amplification of reference (b), during
the brazing operation on joint sizes over 2 inches containing preinserted
alloy rings, difficulty may be experienced in starting initial flow of the
ring. On these occasions, priming of the flow by face feeding may be per-
mitted in a single spot on the circumference and shall not exceed 10% of the
length of the circumference. Priming shall be accomplished by using small
size wire of the same grade allay as the insert ring. This technique will be
used only when directed by shop instructors or supervisors as specified here-
after under "In-Process Inspection." Except as specified above, no joint
with a preinserted alloy ring will have any supplemental face feeding applied
to it unless the brazing process has drawn brazing alloy to the exposed
junction of the pipe and fitting and the whole length of exposed brazing alloy
at that circumference is greater than 80% of the circumference and, further,
that remaining unbrazed portions shall not exceed 10% of the circumference in
any segment. Supplemental face feeding shall be done while the fitting is
still hot. Supplemental face feeding under these circumstances will be used
only when directed by instructors or supervisors, on a case basis and, as
specified hereafter in "In-Process Inspection."

c. Torch-brazed joints shall be of the sleeve or socket type, as shown
on page 46 of MIL-STD-22A. Fittings for 1/2" outside diameter tubing and
larger, except Freon Piping, shall be of the type having preinserted rings of
silver brazing alloy. (Refer to Waiver, reference (c), permitting use of
face-fed fittings on specified systems.)

Enclosure (1)
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3. Inspection

a. In-Process Inspection. In-Process inspection of assembly of all sil-
brazed joints will be accomplished. The material employed, fitting, alignment,
and support of every joint will be certified by the supervisor as specified in
paragraph 6.b. of the basic Instruction and the brazing of every'sil-brazed
Joint will be observed by a Shop 56 instructor or supervisor as a shop control
and as a shop quality assurance measure. As noted above under "Fabrication",
mechanics shall limit the use of face feeding to only those instances where
the instructor or supervisor specifically authorizes face feeding and limits
the extent in accordance with subparagraph 2.b. above. Codes 303B/2305 will,
on a random basis, conduct in-process inspection of 25% of all joints, util-
izing the same criteria as described for use of shop instructors and super-
visors. Codes 303B/2305 shall not exercise the prerogative of the shop in-
structor or supervisor to authorize face feeding. The shop instructor, the
first line supervisor, or Codes 303B/2305 shall reject on the basis of the in-
process inspection, any joint which fails to meet prescribed criteria.

b. Inspection of Completed Joints. Supervisors shall inspect 100% of
completed joints in accordance with the criteria of reference (b) and para-
graph 2. above, and in accordance with the criteria for visual inspection set
forth in reference (d) of this enclosure, namely:

(1) Misalignment (Fig. 3)

(2) Excessive Heat (Fig. 7)

(3) Excessive Fillet (Fig. 2)

(4) Incomplete Brazing (Fig. 4)

(5) Excessive Clearance (Same as Fig. 3)

(6) Excessive Repairs (Fig. 5)

(7) Cracking of Brazing or Fitting

(8) Indication of Filing or Grinding (Fig. 6)

(9) Leakage

(10) Proper Support

(11) Ideal Appearance of Properly Executed Sil-Brazed Joint (Fig. 1)

Enclosure (1) 2
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All joints over 2 inch IPS in submarine sea water systems brazed in position
on the ship shall be radiographed. Joints shall be rejected if the alloy ring
has not been melted or if the space between the end of the pipe and bottom of
the socket exceeds 1/8" at any point. The Materials Testing Laboratory shall
furnish to Codes 303B/2305 for record purposes the results of radiography on
every joint thus inspected. If the joint is considered acceptable, this fact,
together with the radiograph and the name of the inspector accepting the
joint, shall be made a part of the records of the Quality Assurance Division.
If rejected, the joint shall be refabricated in accordance with fabrication
and inspection requirements stated herein.

4. Other Inspections. Joints which exhibit minor leaks under hydrostatic
test may be repaired (under the direction of a supervisor) by face feeding and
shall then be subjected to the full inspection as described above. In this
case, supervisor or inspector shall make note of the repair on the #1 or #5
copy of certification cards respectively. Used, or used and reconditioned,
fittings shall not be re-used except when specifically directed by the Planning
Department, or, in a minimum number of instances, when directed on an indivi-
dual case basis by a Shop 56 supervisor. In this latter instance the super-
visor shall make special note on the Joint Certification Card that a used or
reconditioned fitting was utilized.

5. Additional Information. Reference (d) provides criteria and supplemental
information for visual inspection of sil-brazed fittings, criteria and supple-
mental information for radiographic inspection, information on material iden-
tification for distinguishing between copper-nickel alloy and stainless steel.
Reference (a) provides process steps to be followed in the production of sil-
brazed pipe joints and is suitable as a basis for the instruction of operators,
supervisors, and inspectors. Roference (e) provides methods and techniques
for field identification of material. Reference (a) also provides technical
information suitable for educating operators, instructors, supervisors, and
inspectors in characteristics of metals for material control purposes.

3 Enclosure (1)
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PORTSMOUTH, NEW HAMPSHIRE INST 4410.4(303)

14 Aug 61

PRODEPT INSTRUCTION 4410.4

From: Production Officer
To: Distribution List

Subj: Instructions for Joint Certifications in Fabrication and
Inspection of Non-Target Piping Systems

Ref; (a) PTSMH NAVSHIPYD INST 4410.1
(b) NAVSHIPS 250-637-2
(c) General Specifications for Shipbuilding, USN, Sect 8-9-1
(d) MIL-STD-22, Welded Joint Designs
(a) MIL-STD-248, Qualification Tewts for Welders
(X) BUSHIPS Technical Manual, Chapter 48
(g) Process Instruction 508.1, Field Identification of Metals

Encl: (1) Supplementary Instructions for Silver Brazed Joints
(2) Supplementary Instructions for Welded Joints
(3) Supplementary Instructions for Mechanical Joints
(4)r Joint Certification Card and Its Utilization
(5) Joint Identification System

1. Purpose. To provide a consolidated reference to currently ef-
fective directives for fabrication and inspection of all non-target
pipe joints; to provide supplemental instructions for fabrication;
to initiate positive control of fabrications and to specify in-process
and final inspection procedures to be used in piping systems fabri-
cation.

2. Scope. This Instruction is not applicable to piping system joints
controlled by the TARGET system. Subject to the foregoing, this in-
struction is applicable to piping system Joints in all new constructq
tion ships, and to piping system joints in alterations to ships under
repair, wherein the piping is greater than 1/2" in O.D. in the follow-
ing categories of piping systems:

a. All sea water systems; e.g., Trim, Drain, Main and Aux Service,
Fuel transfer and compensating, Weapons systems, etc. (P1. and P3 piping).

b. All hydraulic systems; e.g., Main, Vital, External, and inde-
pendent., etc. (P1 and P3 piping).

c. Air and compressed gas systems at pressures of 225 psi and
above except refrigeration and air conditioning. (PI and P3 piping
with exceptions noted).
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PRODEPT
INST 4410.4 (303) MWF

d. Flexible hoses which are integral with piping systems - includ-
ing fabrication and installation. (Special categories of Pl,P2 and P3
piping).

e. Propulsion, Auxiliary Machinery, and Ship Control Lube Systems.
(Special categories of PlP2,P3).

3. Cancel. Production Department INST 9480.4 of 31 March 1961.

4. Effective. 15 August 1961.

5. Background. It has become necessary to amplify existing instructions
for the fabrication of piping systems; for control of material used in
these systems; and to set forth the inspection requirements to be observed
to assure the quality of the completed piping systems.

6. General Instructions:

a. Material Control. The provisions of reference (a) shall be fold
lowed explicitly in the control of material installed in piping systemst
In addition, personnel of Shop 56 and Shop 38, when issued material for
installation in piping systems, shall employ chemical or other suitable
field material identification procedures to verify, to the extent field
identification will permit, that material issued is, in fact, the material
required by plan or specification. Upon verification of the identity of
the material, *ia material shall-be examined for proper marking corres-
ponding to its identity. Improperly marked material shall be rejected.
Immediately after material has been positively identified, it shall be
marked, by etching, as to composition, (class) piece and plan number
and hull number. When etching of small fittings is infeasible they may
be tagged in lieu of etching and the same information as specified above
shall be provided. Correct material identification markings shall be
maintained and restored as necessary throughout the fabrication process to
installation. In-process and final inspections, specified hereafter, will
include the same field verification that commonly used material conforms
to plan or specification. Reference (g) provides instructions for field
identification of piping materials. Field identification shall be em-
ployed for commonly used materials for which identification methods are
specified by reference (g). Unusual materials shall be identified by
the Material Testing Laboratory upon request of the shop supervisor or
inspector who required the information.

b. Fabrication t

(1) Supervisors and/or Instructors of Shop 56 will examine
every joint within the scope of this Instruction, prior to brazing,
welding or mechanical joining, and the Supervisor will certify that
the fabrication conforms to plan and specification with respect to size,

2
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material, fit, alignment, support, joint preparation and. depending..
on the type of joint, any additional inspection as stated in en-
closures(l), (2) and (3) for brazed welded and mechanical pipe
joints, respectively. A JOINT CERTIFICATION CARD, Figure 1 enclosure
(4) shall be submitted by the Shop 56 supervisor to-the Shop356
Shop Planning Office as certification foreach joint. (Shop 56
Shop Planning Office shall maintain files4!of such certifications
until delivery of the vessel. At delivery, files shall be delivered
to Qlty. Assur. Division for retention for two years.) On card form
required above, supervisors shall, after their inspection of the com-
pleted joint, note the serial number of the brozer, welder, and/or
pipefitter.

(2) Supervisors shall insure that only qualified mechanics
are allowed to braze, weld, or make up joints. Brazers, welders,
and mechanics making up bite type fittings, shall have in their
possession currently valid qualification cards. Supervisors and
inspectors shall examine qualification cards as necessary to assure
themselves of the currency of the mechanics qualifications.

c. Inspection.

(1) Material Inspection. Chemical or other appropriate
field tests for the identification of material shall be utilized
at points of material issue as described in subparagraph a. above.
Inspection for material identification shall be performed, at the
time of issue to mechanics on 100 per cent of materials upon which
they are working. Identity by prior marking, chemical, or other
appropriate field tests by supervisors at the time of fit-up shall
cover 100 per cent of installed materials Likewise, Code 303B/309
shall independently conduct random inspection by chemical or other
appropriate field tests for material identity covering 10 per cent
of material installed. In any case where identity of material is
in doubt, the assistance of Material Test Laboratory should be u-
tilized to provide positive identification. Improper or unidenti-
fied material shall, in every instance, be rejected.

(2) InProcess Inspection. In-process inspection of as-
sembly of all joints within, the scope of this Instruction will be
accomplished. The Material employed and workmanship on every joint
will be certified by the supervisor as specified in paragraph 6.b
above. Code 303B/309 will, on a random basis, conduct in-process
inspection of 25 per cent of all joints, utiliiing the same cri-
teria as described for use of Shop Instructors and Supervisors.
Enclosures (1), (2) and (3) specify these criteria for different
types of joints. The ShopInstructor, the First Line Supervisor
or Code 303B/309 shall rejection the basis of the in-process
inspection, any joint which fails to meet prescribed criteria.

3
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NOTE: The fact that the in-process inspection will be accom-
plished by a second or third party in no way relieves individual
mechanics of responsibility for acceptable quality of workmanship;
and more specifically, it does not relieve the supervisor of his re-
sponsibility for inspection to insure the conformance of the mechanic's
workmanship to specifications to criteria set forth herein and to un-
documented criteria of good trade practice.

(3) Inspection of Completed Joints. Supervisors shall in-
spect 100 per cent wf. completed joints within the scope of this In-
struction in accordance with enclosures (1), (2) or (3). Code 303B/
309 shall inspect, in accordance with the-same-criteria, 10 per cent
of all completed joints and shall maintain a record of those joints
thus inspected and the name of the Inspector, in the files of the
Quality Assurance Division. (Those joints inspected during the in-
process inspection of 25 per cent of all joints shall not be included
in the inspection of 10 per cent of completed Joints.) Those joints
designated suspect by supervisors or Code 303B/309 may either be im-
mediately rejected and reworked or, if appropriate, and at the dis-
cretion of Code 303B/309, radiography of the joint may be requested
from the Material Testing Laboratory and the final decision by Code
303B/309 for acceptance or-rejection may be based upon the supple-
mental information made available by radiography. The Material Test-
ing Laboratory shall furnish to Code 303B/309, for record purposes,
the results of radiography on every joint thus inspected. If the joint
is considered acceptable, this fact, together with the radiograph and
the name of the 303B/309 Inspector accepting the joint, shall be made
a part of the records of the Quality Assurance Division. If rejected,
the joint shall be refabricated in accordance with fabrication and
inspection requirements stated herein.

d. Other Inspections. Requirements for-radiography of fittings
for special purposes may be generated by the Planning Department and
will be specified in work instructions. Other testing procedures,
including hydrostatic strength and tightness testing, will continue
to be conducted in accordance with current directives. In hydro-
static testing, Shop 56 and Code 303/309 shall make visual inspection
of all joints under hydrostatic pressure, for leaks, notwithstanding
the fact that these joints may have successfully passed all prior
inspection.

7. Responsibilities. Procedures specified herein in no way relieve
line supervision of full responsibility for the quality of workmanship
and utilizatien of specified technique and materials. In process

inspection by Instructors is a shop service to Supervisors for shop
assurance of control of quality, and inspections by Code 303B/309 are
service to the Production Officer for departmental quality assurance.
In neither case does the service rendered relieve line supervision
of any responsibility.

4
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8. Action.

a. Shop 56, Shop 26 and Code 303/309 shall immediately im-
plement and make effective the measures prescribed by this Instruc-
tion through the preparation and issuance of appropriate supporting
documents for instruction of mechanics and supervisory personnel
and for the regulation of the operations of the shop or code. Copies
oI these documents shall be supplied to the Production Officer.

In addition, Heads of Shops and Codes shall immediately begin
through the media of training programs, conferences, instruction
periods, etc., indoctrination and instruction of mechanics and
supervisory personnel in the intent and specific rteqeirenest~s of'.
this Instruction, the references thereto, and the pertinent shop
or code internal operating documents, current and new. The responsi-
bilities and duties of first line Supervison shall be made the sub-
ject of special emphasis in this program.

b. The Material Testing Laboratory shall provide to Shop 56
and Code 303/309 materials and instructions for performance of field
identification of materials in kit form, suitable for field use.
In addition, the Laboratory shall, upon request from Shop 26, Shop
56, or Code 303B/309, provide prompt service to assist in materials
identification.

When radiography is specified by plan or other work instruction
and is requested by the supervisor responsible for the joint, or
upon request from Code 303B/309, the Laboratory will radiograph
joints and provide radiographic evaluation of silbrazed joints to
Code 303B/309 and in the case of welded joints, provide evaluation
data and a decision to accept or reject the joint to Shop 26 liaison
office. Originators of requests for radiography shall, to facilitate
location of joints by radiographers, tag each joint requiring, and
ready for, radiography with joint numbers, J. 0. and system designation.

c. For mutual convenience of shops and codes a visual aid for
joint location and status indication, colored tape shall be applied
to joints requiring radiography in accordance with the following
code:

BLACK - "ready for radiography"- Applied by X56, X26, or
303B
Removed by 303C.

GREEN - "radiography accomplished but evaluation incomplete"
Applied by 303C
Removed by 303B

5
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YELLOW "defect present" Applied by 303B or 303C.
Removed by 303B or 303C, may be
removed by Shops when repair is
complete and then apply Black tape.

WHITE "rejected"- Brazed joint: Applied by 303B
Welded joint: Applied by 303C

Removed by X56 in rip
out of joint.

(NOTE: To permit uniformity of practice this color code is
the same as that specified for.TARGET systems by
Process Instruction 200O27 however other provisions
of Process Instruction 200o27 are not applicable to
NON-Target piping)

DISTRIBUTION:
200 300
210 303 (5)
211 303C. -
212 309
230 310
232 330S (5)
240 331
242 340
260 370
261 374
263 375
264 377

865 (2)
Group MasterD Outfitting Group
Master , Shop 26 (l0O)
Foreman, Shop 38,(10)
Foreman, Shop 56 (100)

6
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Sujpptementarsi lnstru- tkions for Sil-Prs; J I- Znts

References: (a) NAVSHIPS 250-637-2
(b) Brodhur*. "Silver Brazed Zes0 wa*tey Systets Ln

Submarines" dated 1 March :6l
(c) Weldin4 E.ngineer Sktch #544
(d) Welding Engineer Sketch #628
(e) Welding 9"ineer Ske~tel- #648A &L 25 May i961
(f) Process Inst #508.1; Field Ider t'lIcacio-^f !.e:als

1. General. All criteria of the basic. Inst-u.zcc.or. foG :.ktexiai cc'n-
troll, fabrication, and Isdpectio- shall apply - s' -brze;- j-'r:a.

2. IFabrication

a. Brazing will be performed only by qtiaitfied opet.ars who
have in their possession a serially numbered qjilification cord

certifying to their. ualification in accordance with reference (e).

(Instructors, supervisors and Inspectors shall examine qu;aifickion

cards as seceesary to assure themselves of operator. c'ialifications.)

A Shop 56 instructor or supervisor will observe the brazing process 0rMd

will exercise control as specified hereafter.

b. The. provisions of NAVSHIPS 250-637-2 will be followed in the

fabrication of silver brazed piping systsets. In amplification of

NAVSUT.PS 250-637-2, during the brazing operationl or jo~nts contain-

ing pre-inserted alloy rings, difficulty may be experienced in start-

ing initial flow of the ring. On these occasions. priming of the

flow by face feeding may be permitted in a single spot on the circum-

feresce and shall not exceed 107 of the length of the circumference.

Priming shall be accomplished by using small size wire of the same

grade alloy as the insert ring. This technique will be used only

when directed by shop instructors or supervisors as specified here-

after under "In-Process Inspection." Except as specified above,

no joint with a preinserted alloy ring will have any supplemental
face feeding applied to it unless the brazing process has drawn
brazing alloy to tho exposed junction of the pipe and fitting and
the whole length of exposed brazing alloy at that circumference to

greater than 802 of the circumference and, further, that remaining

unbrased portions shall not exceed 10 of the circumference in-any

segment. Supplemental face feeding shall be done while the fitting
is still hot. Supplemental face feeding under these circumstances
will be used only when directed by instructors or supervisors, on a

case.basis ad, as specified hereafter in "In-Process Inspection."

c. For sbmarine'sea wite? syst with service pressures over

300 psi esA for all other system with service pressure of 

and higher, fittings larger than 1/2 inch IPS (.840) sh.ll be of

the typ havta pre-insettad rings of .ilver brazing alloy. For

service pressures l1es than the above, the fittings may be either

the pre-inserted alloy type or the face f*d type to shown in NIL-

Std-22.-
1 Enclosure (1)
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3. Inspection

a. In-Process Inspection. In-Process inspection of assembly of

il1 sil-brazed joints will be accomplished. The material employed,
fitting, alignment and support of every joint will be certified by
the supervisor as specified in paragraph 6(b) of the basic Instruc-
tion and the brazing of ,evern el-brazed joint will be observed by
a Shop 56 instructor or supervisor as a shop control sad as a shop
quality assurane measure. As noted above under "Fabrication",
mechanics shall limit the use of face feeding to only those instances
where the instructor or supervisor specifically authorizes face feed-

ing and limits the extent in accordance with subparagraph 2.b. above.
Code 3033/39'will, on a random basis, conduct in-procese inspection
of 25% of all joints, utilizing the same criteria " described for

use of shop instructors and supervisors. Code 3033/309 shall not
exercise the prerogative of the shop instructor or supervisor to

authorize face feeding. The shop instructor, the first line super-
visor, ox Coda 30311;309 shall reject on the basis of the in-process
inspection, any joint which fails to meet prescribed criteria.

b. Inspection of Completed Joints. Supervisors shall inspect
100% of completed joints in accordance with the criteria of NAVSRIPS
250-637-2 and paragraph 2. above, and in accbrdance with the criteria
for visual inspecticn set forth in reference (b) of this enclosure;
namely:

(1) Misalignment (Fig. -il)

(2) Excessive Heat (Fig. 12)

(3) Excessive Fillet (Fig. 13)

(4) Incomplete Brazing (Fig. 14)

(5) Excessive Clearance (Same as Fig. 11)

(6) Excessive Repairs (Fig. 15)

(7) Cracking of Brazing or Fitting

(8) IndicAtion of Filirg or Grinding (Fig. 16)

(9) Leakage

(10) Proper Support

(11) Idea- Appearance of Prcperly Execuced Sil-Brazed Joint
(Fig.' 17)'

All joints over 3 'nch IFS in submairine sea water systems wit)% vei'}Ice
pres."r-es ;il, brazeJ iLn position n the .5..4; sha6A.i be ,&dio-

-4x, b; t(f6) z *.rsv~ <i)
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Srapaed. Joints sa,.l be rejected lf the alloy rirng bas not been
melted or if the space between the erd of the pipe and bottom of
the socket exceeds 1/8" at any polet. The M&teritX -est Laboratory
shell furnish to Code 303B/309 for record purposes the revultu: of
radiography on every joitt thus inspected. If the joint is con-
sidered acceptable, this fact, together with the radiograph and the
name of the inspector accepting the joint, #hal2 be made a pert of
the records of the Quality Assuratce Division. If rejected, the
joint shall be refabricated In accordance with fabrication and in-
spection requirements ttated herein.

4. Other Inspections.- Joints which exhibit minor 'eaks under hydro-
static test may be repaired (under the direction of a supervisor)
by face feeding and #hall then be s!.bjected to the full inspection
as described above. IT this case, supervisor or inspector shall
make note of the repair on the #1 or #5 copy of certification cards
respectively. 'led, or used and reconditioned fittings #hall not
be re-used except vhen specifically directed by the PlanninS Depart-
ment or, in a miniim number of instances, when directed on an in-
dividual case basis by a Shop 56 supervisor. In this latter in-
stance the supervioor shall mak.e special note on the Joint Certifi-
cation Card that a used or recond'tioned fitting was utilized.

5. Additional Information. Reference (b), Part 2, provides criteria
and supplemental information for visual inspection of eil-braxed
fittings; Part 3 provides critorit and supplemnte! informatio' for
radiographic inspection of ail-bresed fQttiuga; 2art 4 provide. in.-
fosmation on material identification for distinguishing betlcen
copper-nickel alloy and stainless steel. Welding Engineer Sketch
#544 provides process steps to be followed ln the production of
oil-brazed pipe Joints and is suitable as a basis for the instruc-
tion of operators, supervisors and inspectors. Process Instruction
508.1 provides methods and techniques for field identification of
material. W*ldiLg Engineer Sketch #628 also provides technical
information suitable for edmeating operators, instructors, super-
visors, and inspectors in characteristics of metals for material
control purposes.

3 £nc1oc(re 1)
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SUPPLDIENIARY INSTRUCTIONS FOR WELDED JOINTS

References: (a) MIL-STD-22, Welded Joint Designs
(b) MIL-STD-248, Qualification Tests for Welders
(c) MIL-STD-123A, Identification of Covered Welding

Electrodes
(d) MIL-STD-271, Non-Destructive Testing
(a) Shop 26 wvekly'Sheet of Welder Qualifications
tf) General Specifications for Shipbuilding, Sect

S-9-1, Welding and Allied Processes

1. Genera All material control, fabrication, and inspection pro-
cedures as stipulated in the basic Instruction shall apply to welded
pipe joints. Each type of welded pipe joint shall be fabricated in
accordance with a specific Welding Procedure dependent on material,
size, and system pressure and temperature, as stated in a Welding
Engineer's sketch, a Shipyard Process Instruction, or other work in-
struction.

2. Fabrication.

a. Joint Preparation. The Welding Procedure for the particular
type of joint shall be followed in detail. The procedure will be in
accord with the provisions of MIL-STD-22, Welded Joint Designs orblo-
cal supplemental instructions.

b. Welding. Welding technique, preheat and interpass tempera-
tures, the welding process and equipment, the type and size of weld-
ing electrode, the consumable insert (when used) and tacking sequence
shall all be specified in the Welding Procedures. When preheating is
used, it shall be applied so that the joint is sufficiently and uni-
formly heated prior to the tack welding. In tack welding the speci-
fied sequence of tacking shall be used to minimize any misalignment
-of the joint.

The pipe welder shall be qualified in accordance with MIL-
STD-246 and N&VSHIP 250-1500-1 in'areas not covered by MIL-STD-248.
He shall be provided a card certifying his qualification. Cards
shall be serially numbered and shall be dated. In addition, Shop
26 will provide to Shop 26 Supervisors and to Code 303B/309 a weekly
tally of currently valid Welder Qualifications.

3. Inspection.

a. Material Inspection. In the process of chemically field test-
ing the materials of the joint, care shall be exercised not to put
chemicals on the area to be welded.

In addition to the joint materials inspection carried out by
Shop 56 personnel, the Shop 26-Supervisor shall, for welded joints
with consumable inserts, visually inspect the inserts for conformance

1 Enclosure (2)
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with specifications and, for all joints, shall inspect the welding
electrodes for proper size and color coding as provided in reference
(c) to this enclosure. In addition9 he shall insure that the proper
welding equipment is on hand for the specific process to be used.

b. In-Process Inspection. The Shop 56 Supervisor is responsible
for in-process inspection of welded joints up to the point of readi-
ness for tack welding. In examining joints for proper preparation
for welding he shall specifically inspect the following features, be-
ing guided by the dimensional specifications given in the applicable
Welding Procedure.

(1) Depth of counterbore and taper thereto.

(2) Root face.

(3) Groove angle.

(4) Groove radius.

(5) Depth of socket.

(6) Squareness of end of pipe.

(7) Cleanliness of area to be welded.

After inspection and certification of the joint by the Shop
56 Supervisor, he shall deliver the Joint Certification Card to the
Shop 26 Supervisor or Instructor, who shall conduct in-process in-
spection as follows:

I (1) Satisfy himself that the joint is in all respects ready
for welding.

(2) Ascertain that the welder's qualification is appropriate
for the process9 materials, and position of welding.

(3) Determine that the welding process to be used is as di-
rected in the Welding Procedure.

(4) When preheating is specified determine by templ-stick
that the proper temperature has been established prior to tack weld-
ing and that this temperature is uniform over the entire joint area.

(5) Observe the tack welding operation for proper technique
and sequence.

(6) Observe and inspect the welding f the joint to such an
extent that he can certify as to proper-bead and segment sequence9
proper preheat and interpass temperatures9 cleaning of slag9 width
and thickness of weld bead9 lack of undercutting, cratering, arc
strikes9 etc.

2 /KrAf6,/) Enclosure (2)
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The Shop 26 or Shop 56 Supervisors or Instructor, as well as
the Code 303B/309 Inspector shall, on the basis of in-process inspec-
tion, reject any joint which fails to meet prescribed criteria.

c. Inspection of Completed Joints. The Shop 26 Supervisor or
Instructor shall inspect 100% of completed joints for the following:

(1) Surface Appearance

(2) Undercutting

(3) Slag

(4) Spatter

(5) Overlapping

(6) Appearance of arc strikes

(7) Evidence of damage from gouging

(8) Slag hammer marks, etc.

(9) Liquid penetrant inspection.

d. Other Inspections. As a minimum requirement, joints shall
be radiographed as required by General and Detailed Specifications.
These minimum requirements are specified on the Joint Certificatio4,i,
Card. Requests for radiography shall be initiated by Shop 26 Super-
visors. Additional radiography may be requested at the discretion
of the Shop 26 or Shop 56 Supervisor, or by Code 303B/309. In order
to assist radiographic personnel in locating those joints requiring
radiography, Shop 26 personnel shall tag these joints with joint
number, job order, and system designation. Radiographic results shall
be entered by X-ray Laboratory personnel on Joint Certification Cards
(Shop 26 and Code 303-C4 copies), with defect data mark-sensed for
use in the Quality Assurance Division. All welds containing defect,
failing the standard, shall be repaired and re-radiographed. When
repairs are complete, Shop 26 will initiate request for re-radio-
graphy in the same manner as specified for original radiography.

4. Additional Information. Minor repairs shall be undertaken under
the direction of the Shop 26 Supervisor, governed by established
procedures (or special procedures requested for the case at hand) set
forth in Welding Engineer's Sketches. The Welding Engineer shall be
consulted on major repairs to pipe joints. Welded joint fabrication
and inspection requirements are applicable to all such repair work,
and the requirement for certifications by the Supervisors of Shop 26
and Shop 56 includes repair work.

5. Shop 26 will deliver signed and dated certification cards for com-
pleted joints which have passed radiographic inspection to Shop 56
for inclusion in master file of #1 copies.

3 A'/'kifr (cdf) Enclosure (2)
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SUPEXLEKENTAY INSTRUCTIONS FOR MBCHANICAL JOINTS

This instruction provides guidance and criteria for mandatory,
surveillance action by supervisors and inspectors for the assurance
of adequate quality of workmanship through conformance to material
and workmanship specifications and sound trade practices. This sup-
plementary Instruction does not supersede or invalidate the require-
ments of Process Instructionq Job Order Instructions or other proper
authority. Complete familiarity with this Instruction does not pre-
clude need for appropriate special training, skill and understanding
and compliance by mechanics, supervisors and inspectors with detailed
instruction applicable to specific joints.

Certifications by the supervisors, in accordance with the re-
quirements of the basic instruction, constitute a necessary record
of the fact that adequate surveillance of work under his direction
has been carried out.

Criteria for surveillance, by supervisors and inspector, of
several categories of mechanical joints are set forth below.

1. Plain flange with asbestos gaskets and 2pain flange grooved for
"0" rings; The supervisor or instructor shall:

a. Assure that flange faces are on a plane perpendicular to the
longitudinal centerline of the pipe, tube, or fitting to Which,,they
are attached. They shall also be parallel with bolt holes in align-
ment, before the mechanic makes up a bolted joint.

b. Make certain that the mechanic who is to take up on the
bolting, has the proper wrenches for the particular joint he is to
make up. These wrenches shall be of a size which shall assure a tight
joint but shall not be of a size great enough to allow the threaded
fastenings to be overstressed. Thread lubricants shall be used
where specified.

c,. Verify that cold spring, where required, shall agree with the
dimensions given on approved plans. Where no cold spring is required,
the piping shall not be pulled or forced into place in such a manner
as to impose any additional stress on connected piping, machinery,
equipment and bolting materials.

d. Instruct the mechanic that the preliminary to any flange
make up is the initial installation of nuts on bolts or studs to a
finger tightness followed by setting up the proper gasket load by
gradual tightening of the nuts with a wrench, in a regular sequence,
on diagonal opposite bolts.

Enclosure (3)
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2. Mechanical joints requiring Walseal or "O" ring gaskets.

a. Material

The Supervisor shall:

(1) Make certain that the mechanic installing any "O" ring
has all the information and material needed in conformance with the
plan and material sheet such as proper material identification, and
material or proper date, size and hardness. Portsmouth Naval Ship-
yard Memo 264B SS(N)593/9020 of 25 May 1960 contains the latest
available information on suitable seals, gaskets and packings for
use in hydraulic and pneumatic systems for the SS(N)593 class sub-
marines. Also included is the. "O" ring sizes cris re-ference tab la s-
BUSHIPS Dwg. SS-516-1229768.

(a) "0" rings marked with an orange stripe are intended
for use with safety (phosphate ester type)hydraulic fluid only.
Only those rings so identified shall be used with this fluid.

(b) "0" rings must be compatible with the fluid in which
they are used., "0" rings without the orange stripe will deteriorate
in safety (phosphate ester) hydraulic fluid and conversely "O" rings
with the orange stripe will deterioate in mineral base fluids al-
though it should be noted that this type is compatible with salt
water.

b. Installation

(1) The supervisor or instructor will personally observe that
mechanical alignment and joint make up procedures are followed as per
item 1 of this instruction.

(a) Where it is required that the "0" rings pass across
holes, slots, and similar localized sharp edges, the supervisor or
instructor shall check to make absolutely sure that all corners have
been adequately rounded, burred or otherwise undercut. He shall al-
so ascertain that the components are matched and the "0" ring or
square walseal gasket groove is of the correct depth.

(b) Grit is the worst enemy of the "P" ring installation
and scrupulous cleanliness must be maintained by the supervisor dur-
ing all phases of the installation. All cloths used while cleaning
must be lint free as one small piece of thread across the "0" ring
will cause leakage that will require complete disassembly to correct.

c. Lubrication

(1) The supervisor shall thoroughly familiarize himself and
instruct his mechanics on the use of "0" ring lubricants and shall
insure compliance with these instructions.

2 Enclosure (3)
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(a) For pneumatic systems subject to contamination with
mineral base fluid silicone grease Special Mil-L-4343 Stock No.
9150-269-8255 is the preferred and recommended lubricant, however,
if not available the following commercial products, listed in order
of preference, may be substituted.

Dow Corning DC 55 Compound
It I DC 7

, 'DC 4
DC 44

(b) For pneumatic systems subject to contamination with
safety (phosphate ester)fluids, Dow Corning DC 7 Compound is the pre-
ferred and recommended lubricant, however, if not available Dow Corn-
ing DC 4 may be substituted.

(c) Systems containing mineral base oil - Spec. Mil-L-
15017 and Mil-L-17331 , need no lubrication to facilitate assembly
other than a light film of the system fluid. Systems containing
safety (phosphate ester) hydraulic fluid Spec-Mil-H-19457, also need
no lubrication other than a light film of the system fluid to facili-
tate assembly.

3. Flareless (Bite-Type) Fittings.

a. Material.

The supervisor shall insure that all ferrules are corrosion
resisting steel. These can be identified by the presence of a light
knurl on the largest outside diameter, Identification of piping and
fittings shall be accomplished in accordance with the basic instruc-
tion, and pipe shall have been subjected to 100% inspection to de-
termine that the material is of the proper hardness before instal-
lation in the system.

b. Fabrication.

Supervisors shall insure that when assembling or reassembling
flareless (bite-type) fittings, the requirements of Process Instruc-
tion 1004.4A are met. Tubing shall be cut off squarely by a mechan-
ical cutter and must be concentric and free of burrs both inside and
out. Presetting shall be accomplished only through the use of pre-
setting tools. Piping shall be aligned without distortion or tension.
In final assembly, the nut shall be turned approximately 1/6 turn
(or one flat on the hex of the nut) beyond the preset point (sharp
torque rise) to give the ferrule the additional slight bowing and
spring which is necessary for resisting vibratory forces. Caution:
Turning the nut beyond the preset point will damage the ferrule and
result in a leaking joint.
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c. Inspection

In process inspection of assembly of all flareless (bite-
type) fittings will be accomplished by supervisors, instructors and
inspectors in accordance with the basic instruction, the criteria
stated herein and in Process Instruction 1004.4A.

The material employed, presetting, alignment, support, and
assembly of every joint will be inspected by a Shop 56 supervisor
or instructor and will be certified and dated by the supervisor.
If a joint must be disassembled at a later time, the supervisor
shall certify and date the reassembly on a supplementary Joint
Certification Card.

4. Installation of Flexible Pipe Connections.

a. Supervisors shall insure that when installing flexible hoses
and fittings, (only Aeroquip hoses and end fittings are approved at
this time), the instructions contained in Process Instruction 1004.1A
are met.

(1) The supervisor or instructor shall inspect, on the ship,
the rigid template that has been targeted to the system arrangement
making sure that there is no tension, compression or off-set in the
configuration. He shall further inspect the completed assembly in
the shop, to ensure that the assembly is identical to the template.

(2) The supervisor shall be thoroughly familiar with the
assembly procedures contained in the process instruction and will
assure himself of the correctnesstof workmanship and material.

(3) The following specific points shall be observed in
the ship:

(a) The hose shall not be twisted. The printed layline
on the hose, when the fittings are tightened down, is an indicator
for this condition.

(b) Over-torquing of swivel nuts is a common error.
Swivel nuts do not depend upon compression of the threads to seal
and require less torque.

(c) A small error in the positioning of the elbow adapter
can cause hose to hose or hose to equipment abrasion. It can also
cause bends in the hose which promote failures.

(d) Adjustable or end wrenches shall be used for hose
assembly installation. Pipe wrenches shall not be used as they mar
fittings and damage plating and-may be cause for rejection.

4 Enclosure (3)
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(e) Solid pipe shall have a rigid rubber-lined hanger
support close to the flexible connection. Flexible configurations
shall have a resilient hanger support on the dogleg or elbow fitting.
Hangers shall not be installed from the movable end of a flexible
connection to the hull or to a solid structure. Hangers shall be in
accordance with BUSHIPS drawing 5000-S4823-1385782.

b. In assembling and installing joints other
than flexible hose assemblies the supervisor shall insure that the
fabrication and installation conform to the applicable plan and
specification. The two approved  joints, known as
"Portsmouth-Type" and "EB-Type", shall be installed in configurations
consisting of three joints such that the axis of any two joints are
at ninety degrees to each other in one plane with the axis of the
third joint perpendicular to that plane. The supervisor shall ins"We
that the testing procedure for this type joint is followed as out-
lined in Process Instruction 1004.1A.

5 Enclosure (3)
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JOINT CERTIFICATION CARD AND ITS UTILIZATION

The principal purpose of the Joint Certification Card is to certify
and date the surveillance of workmanship and material in piping sys-
tems. Secondarily, the Joint Certification Card is utilized for radio-
graph requests, quality assurance data, defining the work package,
and progress and status reporting. Tht Design Division will prepare
cards for every non-target joint within the scope of this Instruction
aboard new construction ships and for those joints on repair ships
that are included in repairs or alterations being made. These cards
will have ship, system, plan, joint number, joint location, type of
joint, material, pipe size and radiographic specifications pre-printed
on the front (see Figure 1). In addition, the following information
will be pre-punched on the card for machine processing of quality as-
surance and progress data: ship, system, plan, joint identification,
and radiographic specifications. Radiographic results will be mark
sensed on the card. The distribution of the Joint Certification Cards
will be as follows (see Figure 2):

a. Shop 56 - two copies for each joint

b. Shop 26 - two copy for each welded joint

c. 303B - one copy for each joint

d. 303F - one copy for each brazed or welded joint

Blank cards will be provided to Shop 26, Shop 56 and X-ray Labora-
tory to supplement the pre-printed cards.

Shop 56 will give copies #1 and 2 to the Leadingman responsible
for the joint. The Shop 56 Leadingman will have the joint prepared
and will certify the workmanship and material of the joint on the #1
copy. If the joint is to be welded, the Shop 56 Leadingman will de-
liver the #1 copy to the Shop 26 Leadingman who will have the welding
accomplished amn will certify the workmanship and materials of the
weld. The Shop 26 Leadingman will initiate radiography of the joint
by forwarding the #1 copy of the card to Shop 26 Liaison Office.
This office retains #1 and forwards #3 to 303E as notification that
radiograph is required and joint is ready. When radiography is com-
plete 303F records radiography data and returns #3 copy to Shop 26
Liaison Office. If the joint is accepted the Liaison Office enters
the radiography data and forwards #1 card to Shop 56. If repairs are
indicated the Liaison Officer will initiate a new card which will be
attached to the original and delivered to the Shop 26 Leadingman who
will initiate repairs. Upon completion of repairs the Shop 26 Leading-
man re-initiates the procedure described above by certifying and dating
the repair. Copy number 2 is retained by Shop 56, to provide a record
of joints in process at the work site or other control-point. For
brazed joints, Shop 56 will initiate radiography by forwarding #1 copy
to Code 303E. Likewise 303B may also initiate radiography by for-
warding copy #5 to 303E. 3E3 will return these cards to 303B marked
with ,radiographic data. After evaluation 303B will return #1 copy
to Shop 56.
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The X-ray Laboratory will use copy #4 for its permanent record
of radiographic results. When copy #1, #3, or #5 is received, the
X-ray Laboratory will radiograph the joint, record the results on
copies #4 and #1, #3 or #5, and return copy #ll #3 or #5 to the
originator. A radiographic summary report indicating the results
of all pipe joint radiography for the preceding 24 hours will be
prepared prior to 0730 each day by the X-ray Laboratory Supervisor
and f£rwarded at 0730 to Shop 26, Shop 56, Code 303B and Code 374
for their records, The daily summary report will provide Shop 26,
Shop 56, Code 303B and Code 374 with complete radiographic results
for all pipe joints and provide the means of maintaining work status
and program information. Telephone calls to the X-ray Laboratory
for radiographic information will be restricted to urgent cases in
order to eliminate interference with processing operations.

Copy #5 will be utilized by Code 303B for recording in-process
and completion inspection results. The back of the card prbvides a
space for the inspectors signature and date of these inspections.
If a joint is regarded a suspect joint, copy #5 will be used as a
radiograph request from Code 30B.

After the ship is completed or at the end of its availability,
Shop 56 wtill forward copy #1s to Code 303B for retention for two
years.

A flow diagram depicting the utilization of the Joint Identifi-
cation card is attached as Figure (2)

In addition to the card forms discussed above, shops and codes
will be provided complete run-offs of joints, by ship and system,
for work status, programs verification of card files and like
purposes.

2 Enclosure (4)
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For brazed joints with fittings 2 inch IPS and greater which leak when
subjected to hydrostatic pressure, the Shop 56 Project Team Quarterman
will initiate a second copy of the #2 joint certification card and will
write the words "repair-ultrasonic"-on the front face of the #1 copy
and the two #2 copies. These three cards will be forwarded to the Senior
Ship Superintendent for approval or disapproval of face feeding of 1007
of the circumference with a following ultrasonic test. The Senior Ship
Superintendent will note this by writing "approved" or "disapproved" with
his signature on the front face of the three cards. If.disapproved, all
three cards will be returned to the Project Team Quarterman. Shop 56
will then perform normal repairs or replacement of the joint in accordance
with NAVSHIPS 250-637-2. If approved, the Senior Ship Superintendent
will retain one of the #2 cards for his records. The other #2 copy and
the #1 copy will be returned to the Shop 56 Project Team. Copy #2 is
retained by Shop 56 to provide a record of joints designated "repair-ultra-
sonic." Shop 56 will initiate.the mandatory 'ultrasonic test by forwarding
copy #1 to Code 303B. Code 303B will maintain a record of joints designated
"repair-ultrasonic." Copy #1 will then be forwarded to Code 303E by Code
303B for conducting.the ultrasonic test. Code 303Ewill return copy #1 to
Code 303B marked with ultrasonic data. After evaluation Code 303B will
return #1 copy to Shop 56 and note completion of the ultrasonic test in
its records. Shop 56 will compare the completed #1 copy with their #2
copy on record. Thus both Code 303B and Shop 56 will insure that an
ultrasonic test and certification always follow a 1007 face-fed repair.

Code 303C will use copy #4 for itse ermanent record of ultrasonic results.
When copy #1 is received, Code 303t will ultrasonic the joint, record the
results on copies #4 and #1, and return copy #1 to Code 303B for evaluation.

Code 303B will, upon completion of the ship, forward to the Commanding
Officer a complete listing of those joints which have received 100% fillet
repair. These listings will become a permanent part of the ship's records.
The procedures of record keeping and joint certification card processing
described above for the "repair ultrasonic" joint will be followed for
the '"inaccessible repair-ultrasonic" joint. However, the Shop 56 Project
Team Quarterman will write the words "inaccessible repair-ultrasonic" vice
"repair-ultrasonic" on the front faces of the #1 copy and the two #2
copies. The X56 supervisor will write the words "in Place" on the front
face of the No. 1 and No. 2 cards for all joints fabricated in place
aboard ship that are over 2" ips and are in hazardous systems.

3 ENCLOSURE (4)
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PIPE JOINT IDENTIFICATION SYSTE(

Reference (a) Design Division Instruction Sheet 3-61 of 7 June 61

(b) Process Instruction 200.6

1. Recent experience with piping systems aboard submarines has demon-
strated the need for a method of unique identification for each joint.
Design Procedures which will result in that identification are de-
scribed in reference (a). This document furnishes a general review
of the information which reference la) furnishes in considerable
detail.

2. An effective method of pipe joint identification is described
in reference (b). However, that method requires the assignment of
arbitary identifying numbers to each joint and also involves the
preparation of weld identification drawings. The method of joint

4dentification described herein is intended to supplant the method
of reference (b) for those systems designated in paragraph 2 of the

basic instruction and is considered to be more effective and useful.
It operates by assigning joint numbers directly correlated with pip-
ing arrangement drawings. The latter method will gradually replace
the former as piping drawings are issued in the required format.

3. Some modification to piping drawings is necessary for utilization
of this system. The principal modification is the assignment of in-
dividual serial numbers for each fitting, flange, and similar com-
ponent delineated in the body of the drawing. This serialization is

accomplished by &pending a serial chamber to the existing identifi-
cations. For example, each individual application of a fitting is
numbered so that fittings appear as "F-1i, "F1=2"D, "F1-3s etc.

This method of numbering has previously been utilized for pipe lines
so that sections of pipe already appear as I"P99- 1wl "P99-2D, P99-3",
etc. "P' numbers are being assigned to a11 pipe nipples unless
those nipples have already been assigned ".F" numbers. Wherever such
"'F" numbers have been assigned, they are not changed.

4. The pipe joint is then identified by listing the two parts which
the joint connects in the following fashion: "P99-3/F2-2"D "P994IF16tl'is
"F16-l/F15-l". See Figure 1 f r examples.

5. Whem the ship and piping drawing rnumbers are known, this pipe
joint number provides unique identification since only one combina-
tion of fittings will be found to fulfill the identification. Fur-

ther, these joint identification numbers can immediately be correlated
with the component identification numbers which appear in the body
of the piping drawings.

I Enclosure (5)
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JOLN ___IDENT'irICA7r'CN -3YSTMI{

P:2-i --

F-i 5-j

H-4- I

Figure (1)

NOTES: (1) Design DiLvision wgill mark piping pieces and ftings
"sinG notations stmilar co those-in -the draw~.&Ig
aibove.

(2) The joint shall be designated by denoting "FITTING
FITTING". For exam~ple, the joint between piece
P99-3 and F2-2 shall b4 designated joint "P199-3/

2 L~hi3T64~) Enclosure (5)
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RADIOGRAPHY REOUESTED BYi

X 26 ,n, X se O COOE 303 8ii

EXTENT OF RADIOGRAPHY DESIRED IF OTHER THAN

an SPECIFICATION:f-.-

IN-PROCESS INSPECTION -
INSPECTOR(SIGNI DATE

COMPLETION INSPECTION A-SPECTOR(SIiN DATE

SS(N) 593 CLASS COMPT. NUMBERING SYSTEM

NO. TITLE NO. TITLE
020 Sonor Sphere 224 Oticers' Quaorters
121 Crew aCPO Otr0 2nd Plot 22e6 Shiip i Engineer* Ottfic
I 31 Sonor Equipmrent Room 22 7 Retrigerated Storerooms
133 Diesel Gen. Room 22 8 StoreroomlDry Stores)
201 Bridge Access Trunkr 251 Crew, aOf, 3rd Plot
2 10 Ship Control Center 2 32 Torpedo Room
2 I I Attich Center 2 33 Air Reagn, Room
212 Electronics Equlp. Spoce Z41 Pump Room
2 1 3 Nucleonics Laboratory 2 42 Bottery Compt.
214 Radio Center 28 Reoctor Compt Tunnal
215 Sonor Control Center 29 Reactor Compt.
216 Poneogeoay 76 A., Mach. Room
217 Storeroom (GtKI T7 Au. Macht. Room
21i Fapl Room 7B Engine Room U. L.
221 Crews Qoarters TS Engine Room L.L.
222 Crews Woehroom a W C. 600 Ovtboord Protile
223 Galley 601 Frr3 Eecpe Trunk
225 Crows Motd Room 6 02 Aft Escape Truink
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RADIOGRAPHY REQUESTED BY:

x26 J xss[J cooesos a[J

EXTENT OF RADIOGRAPHY DESIRED IF OTHER THAN

i SPECIFICATION:eee

i
* IN-PROCESS INSPECTIONi——————ame

INSPECTOR(SIGN) DATE

COMPLETION INSPECTION WSPECTORTSIGN DATE

rrr
SS(N) 593 CLASS COMPT. NUMBERING SYSTEM

NO. TITLE NO. TITLE
020 Sonar Spheres 224 Officers’ Quarters
121 Crew Qeo Qtrs 2nd Plat 226 Ship8 Engineers Office
131 Sonar Equipment Room 227 Refrigerated Storercoms
133 Diesel Gen. Room 228  Storercom(Dry Stores)
201 Bridge Access Trunk 231 Crews Qtrs 3rd Plat
210 Ship Control Center 232 Torpedo Room
211 Attach Center 233 Air Regen, Room
212 Electronics Equip. Space 241 Pump Room
213 Nucleonics Laboratory 242 Battery Compt.
21a Radio Center 28 Reactor Compt. Tunnel
215 Sonar Control Center 29 Reactor Compt.
216 Passageway 76 Aux, Mach. Room
217 Storeroom (GSK) 77 Aux. Mach, Room
218 Fan Room 78 Engine Room U.L.
221 Crews Quarters 79 Engine Room L.L,
222 Crews Washroom8W.C. €00 Outboard Profile
223 Galley 601 Fwd Escape Trunk
225 Crews Mess Room Lo Aft Escape Trunk
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PUIVE.A ~'IJJM 10 JonA7% 3  0
Pron: rorenan, 3-cmko 56
To: All 3Supervis3orl 05SM605).

Suabj: Radlographky of f ield, brazed joints aid control, of aln jilbrased
Io.flts

1. All Shmop 156 siuperviso:s on 5~(N)605 will takce ijsedite steps to
make use of Joint Ide-tit~cation -ard 14D-PN9 2036 (7-61). This card
will lx% usel to n~ui rea ograp'r of all fiell brazed joints 2.? ir
larger on all syst~em wt± are or my be subjected to sea pressure

~iqtrim anI `rain, coc* water, fue~l oil trans.. etc.)

Supervisorn, w2 ill St'l #1 and #2 copies of this form and turn
Into til~daefpee. 'Shop will maintain file of #2 copies, by
plan numiber, ant4 forward f#1 copy to Ccde '-03C. PROMPT IIT 4410.I
states Cod. 303 will mt; ',,rn #1 copy to shop for filing purposes. *1
copy vill riot be rileo w.uthi2 forwarded to Mr. A. S. Roward for initials
of Instigating supervisor; this will insure that superYisore are aware
that joint has been acceptoad and thait #2 copy will be removed frtCu the
active file.

All off shiPt,, supervisore will leave their cards on Mr. Howard's
desk for filing &Awl forwarding.

In order tkuat 4s will kwve a uniform method of Identification all
supervisors vtll 1 jr'Int r sn Joint Identification Card as indicated
bo.wv. Wore plwI'L q1rlaiz3 fivi fittings are serialized identification
preeents no prolvhm., !*=T At Lirialized and fittings not or where.
neither is se-iaJhsed .o wi use inthod illustrated. Pitting. not
Serialized will Lze A B . end.

A will i-nd~.cate, ?'d). UP anel STBD.
D will irylicate AFT, MM)W and PORT.

Serialized pipe and fittinp
,ps P"C JIN be T[OP 1-2(FZ-i I The IyIrnit Will be Thppl/ F2d

ThesI jolilt vtill br- TDPI-3./ F"2 - 3
Mlan view

se gd Pie anid non-serialized fjtt~ixgs
As jO'r %411be rpi ai15 fl,, ,Jw, be ropgl-1 )F A

DPI-2 ~ jD iiCD-
~i~iZ AhL JOIT wRe ,P/ 2Fl6
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PORTSMOUTH NAVAL SHIPYARD
PORTSEOLTH, NEW HAMPSHIRF 303B-2

SS(N)593/9480
17 Apr 1963

MEMORANDUM

From: 3033-2
To: 303

SubJ: USS THRESHER (SS(N)593); Sea Water Systems Sil-Brazed Joints,

Inspection of

Ref: (a) J. 0. 15-930-90393
(b) BUSHIPS Ltr SS(N)593 C1/593 Ser 525-0232 of 28 Aug 1962

(c) COMSUPRLANT Ltr 9480/SS(N)593 Ser; Dep 402/N6544 of 7 Sep 1962

(d) Code 303B-2 Memo 3033-2-SS(N)59J/9480 of 29 Nov 1962
(e) Code 213X/SS(N)593/9480 of 4 Dec 1962

1. A visual and ultrasonic Inspection was accomplished on the subject
systems in accordance with reference (a), (b) and (c). The results of

this survey were submitted to Code 213 on 29 November 1962, reference

(d).

2. Code 213X answer to reference (d), reference (e), stated no further

inspection was to be accomplished.

3. A detailed summary of the inspection accomplished shown in table

below.

Joints ** Joints New

Accepted Visual Rejected Joints

Plan System U.T. Insp Insp By U.T. Installed

1862606 ASW Fwd 12 8 1 22

1862775 T & D 14 0 3 *6

1862776 T & D 17 0 4 11

1862780 T & D 21 0 2 5

1862782 T & D 28 11 4 10

1862892 90O0 GPD Still 33 26 6 13

Totals 125 45 20 67

* Five (5) of these replaced joints were changed to electric welded joints.

A* Joints listed as visually inspected were found satisfactory according

to NAVSHIPS 250-648-8. An attempt to ultrasonically inspect these joints

was unsuccessful due to inaccessibility of the Joints.



303B-2
SS(N)593/9480

4. Plan 1862776 shows one sil-braze flange, FL-2 on tank side of hull
valve TD.21, and five oil-braze fittings between hull valve TD 21 and
Back-up valves TD 19 and TD 20.

3. Plan 1862782 shows welded fittings in drain pump suction line, P-54.
A visual inspection of P.54 from strainer, FTD-l to the suction side of
drain pump revealed these fittings to be sil-brazed.

6. An air sealing test on MBT 3A, prior to undocking revealed 4 sil-
brazed joints in fuel filling line P-39, Plan 1862805 and 2 sil-brazed
joints on L.O. filling line P-1, Plan 1862638, were leaking. These six
joints were replaced, then ultrasonically tested and hydrostatically
tested.

Copy tot
303B-2

2

(b) (6)
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F1UIBLI CONIMMON * PU ITALITZION1 IUI

1.1 Pz whSIIIY Process Tastructios 1004.5 leleettts, A01V A
IUspetloa (Shop) of "uber lose-type rlusble apsfctima

1.2- flUEIN MUW! rocess bsarxetiou 1W64.* bsteIln sIdll~tt
U at and Flexible Was, Conaect ions

There a~r. umey typos of flexible pipift connect tons installed on nudest
subearines the most cam~n being rubber bose. Metallic home, t.flum
bose, 3 arYo PO8 type joints end coiled pipe are also -Wee as flexilbl

Kpipe, connections. Ibe increasing number of flexible consection ap-v
plication& has maed it seceasary to Laeu. a Flexible -Conection seleeted'
Record Pla~n (for 5S(NQ53 and imbsequest shlisa listt" all connections
on bond.a This ,toet uuo1 1raadus has been geerted from the data aou-
piled In the seW .i~4 vecord drawing. Item mubers in the test
rndam corrempond to tlk* item numbers in the selected record plan.

2. IRU

The purpose of these tests is to assure satisfactory installations .~
cbOcI~t4eaah flexible pipiug connecttoun and associated docisnts for
the following:

2.1 Certification

2.2 Properky Tagged

2,3 Sufficiar W!,zrk "Ilarance~

2.4 Proper 3sipport

2. 5 -Proper Alignment

2.6 Proper end radius and length

2.7 Proper Jay Lino

2.6. uaeral Condition Satisfastory

I-H11
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3. EQUIPMENT

3.1 Steel Scale graduated in 1/64"

3.2 Outside calipers

3.3 Telescoping gages

3.4 Micrometer

4. TESTS

Satisfactory completion of each of the following inspections shall be
indicatedby a rtheck mark (bW3 or "OK" and certified by the Inspector's
dated signature in the appropriate column of the Data Sheet. vs

4.1 Assembly Certification
The majority of'flexible piping connections are assembled by the

Shipyagdat Shop 56 or 31, depending upon the style. Iach hose. assembly
made at Shop 56 should have a HOSE ASSEMBLY RECORD CARD. Record the number
of this card in the column on the Data Sheet headed CMTIIICATION, to in-
dicate that this card has been checked for proper entries, ant certification
by signature. Vendor and S. B. supplied assemblies will not'have these
ASSEMBLY RECORD cards. However, the-CERTIFICATION column,.of the d to sheets
shall'be checked to indicate that the proper material has been provided for
such assemblies.

4.2 Tagging
Each hose-type flexible connection shall have an identification

tag as specified in paragraph 3.b(l)(g) of reference 1.1.

4.3 Shock Clearance
Determine by, visual inspection that sufficient clearance exists to

prevent the connection assembly from striking the ship's structure or any
other fixed equipment, during maximum shock deflection. The ends of con-
nections attached to resilient mounted equipment, should-have at :least the
same amount of clearance as that of the mounted equipment itself.

4.4 Support
Determine that each flexible piping connection assembly is pro-

perly supported with resilient mount hangers as specified on applicable
working drawings.

4.5 Alignment
Determine that eoch fleitble connection assembly has been properly

aligned as outlined in paragriph 4.g(2) of reference 1. 2.

-A Notiy Q-cde 3O5 for irzpectipnf od iteiiis .654, 6,55 6¶i, , W5, o6,z

664, and$-65e

-aT eff)
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SYSTEM INDEX

SYMBOL DESCRIPTION STARTING
ITEM NO.

ABT Ballast Tank Blow System 169

AHP High Pressure Air Systemi 164

AHPC High Pressure Air Comp C'ooling 574

ALP Low Pressure Air Systenm 153 & 204

AS AuxJ.-.iar, Sio.a&,m Svs7 e:I" 636

ASW Auxi.,'ary &,- 1, 038

c CorAdelnsae ,s ,Lczj, 493

T Capacity Gage Systerm i67

C02 Scrubber Systeui 771

(W Ai.r Condition ing Chiil ed 'Water System 001

DINST Diesel Thst~ oner x;a.c- 378

D.O. Diesel Fur-,- )I 400

EB Emergein cy r 146

EC Ele'. 668

FWDC Fresh ( i ei.rg System 538

GREAS Greasing 610

GS Gland Sea.l. , 639

HE External Hycraulic System 364

HMV Main & Vital Hylvraum ic Syytem 233

HPAC HP Air Compressor Instrumentation 618

HPSD High Pressure Steam Drain System 645

, -/ 7~ #1/ 3 / JT O ,
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SYMBOL DESCRIPTION STARTING
ITEKDO*-

HSD Steering & Diving Hydraulic System 175

LB Lithium Bromide System i33

L.O. L.O. Purification & Trans 407

LOS Main Lube Oil System 418

MGLO MG Lube Oil System 475

MS Main Steam System 631

0 Oxygen System 170

PINST Propulsion IAstrumentation 557

RAC Freon Refrigeration & Air Conditioning 117

RC Reactor Fresh Water Cooling System 654

SD Steam Distiller System 581

SGF Feed Water System 662

SLO Shaft Lube Oil System 444

SNK[M Snorkel Induction System 112

SSLO SSTG Lube Oil System 452

TD Trim and Drain System 781

VD Vapor Compression Distiller System 600

REVISION LEGEND

A Alteration shown herein as indicated by underscore
A No underscoring - new item added

Alteration shown on Selected Record Plan only
Alteration shown herein as indicated by underscore plus information
shown on Selected Record Plan only.

5 -ex#Xv



FLEXIBLE CONNECTION POST INSTALLATION - DATA SHEET TEST0 RV.A..R

sELCTD RECORD ORAWING NO. SS/N, 93845-2103292 PA6E. .. .
HOOK- - - H-

* S. M. C. Nmz-lmzT
ITEM SYSTEM INSTALLATION PIECE LOCATION D I - * NTUR

REV. NO. DaSmG- DRAWING NO. NUMBER SERVICE RFR PR PS EED'pHGS, ize s .. IFS . . DATE
NATOR OP

ASSEMGLY OTHER ZE

i 661-71 3 F84-1 TO . EC IP PLANT CH I LLE lf 590 -J15mC - - --

W2 W.; |1i2713 FS5-1 W TW NO 1 R 1 hLP OLAT CH.'iLL 80 150901 -6 30

3 W 1862713 F86-1 W FROM NC 1&2 RIfHP PLANTS , 77S 2753 -80 36

-.W 1062713 F87-1 .W PUMP SUCT LI-BR PLANT 77P - 2758 -80 M

05 1865713 F88-1 CW PUMP DISCH LI-BR PLANT 76P Z758 -80 3.

06 '. 1862713 F89-1 CW TO PURGE TK COOL LI-BR PLT 78P 2651 -16 24

1/ D0 1862713 F89-2 CW FROM PURGE TK COOL LIBR PLT 78P 2651 -16 24

t e o- -08 '. 1862713 F90-1 CW CONT VENTS 1&2 RECIP PLANTS 78S 2651 - 8 1I

. )09 ,W 1862713 F91-1 CW PUMP SUCT GAGE NO 1 PLANT 77S 2651 -8.1

10 1862713 F91-2 CW PUMP SUCT GAGE NO 2 PLANT 77S 2651 - 8 IE

11 CW 1862713 F91-3 CW PUMP DISCH GAGE NO I PLANT 77S 2651 - 8 If

12 | 1862713 F91-4 CW PUMP DISCH GAGE NO 2 PLANT 77S 2651 - 8 1 E

)13

) 15-.------ r-

0 D16 .W 1862714 F52-1 CW TO PHOTO DOSIMETRIC UNIT 40P 2651 - 8 12
. )1 1 .Z1 F5- -. A1 2651 - JC8S

17 1862714 F52-2 FROM PHOTO DOSIMETRIC UNIT 40P 2651 - 8 1

- 18 W 1862714 P52-3 TO RADIO CTR SCUT BUTT CLR 44P 2651 - 8 1l

W19 W 1862714 |F52-4 -,W FR RADIO CTR SCUT BUTT CLR 4P 2651 -81

V)20D 1 W 1862714 F54-1 CW TO HYDRO BURN UPPER COIL 47P 2651 -16 2

D21P 1862714 F54-2 CW TO HYDRO BURN LOWER COIL 47P 2651 -16 2 VI V

L# PW 1862714 F54-3 CWvFROM HYDRO BURN UPPER COIL 47P 2651 -16 ' vE I,.- - -

: / )23 PW 1862714 F54-4 FROM HYDRO BURN LOWER COIL 47P 2651 -16 2 1- V. ...- -

- 4 W 1862714 F55-1 TO CREWS MESS SCUT BUTT CLR 39P 2651 8 2-|- |lA&

- 5 1862714 F55-2 FR CREWS MESS SCUT BUTT CLR 39F 2651 -- 8 2 - Crmi5;4S

- 26 - 1862714 F56-1 U DISCH PHOTO DOSOMETRIC UT 40S 2651 - 8 1-



FLEXIBLE CONNECTION POST INSTALLATION - DATA SHEET SS I)I*3- 0. 100•.>SELECTED RECORD DRAWINGNo. SS//93-845-1O329 
PAGE. .RE..

HOSE PART DAS LGTH. -AGE.S.R.. NUMTIER SIZE INCH o INSPECTORS
fLV T SY STEM SISTALLATION P IECE . OCATION. - , . * , . SGNATURERE.N.OSG-DRAWING NO. HUMmER SRIEFMP PR/ ES/pNS SIZE IPS & DATE

SEMBLY .O OTHER SIZE a -33a

30 

v v - v- - - -
x9v  - - - -

4.)
}31. --- -- -
D32

33 - -

- 318
- - - -2

)36

.- - - - - - - '_________:)37- 

- 358 
L-

V )39 

V _40 __SW 
_ -- --

41  .,,' / - - - -

-
- ,-

43 --  - - - -

p44¢ - - - - - -

-45 - - - - - -

D46 , b' . -

47 - - - -

)48

'49 .
)50

S51  , .- - - - 4
52 -- - - -

IT

b(3) 10 USC 130



PNS-low NM 9-92Ss*sws"- Sol PD oar

IND0-2 F BLE CONNECTION POST INSTALLATION - DATA SHEET TEST NO ........ REV.. -

SELECTED RECORD DRAWING NO SS/N-IOi PAGE .
-*RD - - - M- - -lILGTH~~ -~ -- INPC- HOSEM PART DASI4 LOTH.

.f. .NUMUER SJI5jZ j I me INSPECTORS
ITEM SYSTEM INSTALLATION PIECE LOCATION | 0 " f . a * * SIGNATURE

REV NO. DUtS- DRAWING NO. NUMUER PR PR *CR Ys/P SIZE IPS . i | dATi

ASEBYOTHER SIZE __ _ _ _ _

r55 - - '-

- 5 --
55 - -

W 56  - --- E
57 

- - --

- --.

- ,

-61 

)62 f-

-03--. - - - - -

-64 - -

- 5- - - - - - -

66 - .

.67 I -, -

I68 - - - -

-69 4 -' -, -
-e70 M - --

-Y 

V 77 - - --

37 - - - - -

4  - - - -

v 75 

6 '- - ' J -17

77 - --

2~ ---

4-- - ~ - ~ Ij-~

b(3) 10 USC 130



iNte a) 'FLEX IBLE CONNECTION POST INSTALLATION - DATA SHEET - - N-. Tt .... R A..
OdLeCTl= WON AWlt4CNO. s/53-8452103 -1 ?e .............

ITim GWYT m INaTALLATION PIECEs LOCATION 1IGNTARS

w. s - --- rt''
R V. M. ~ 

- -- - L '--f

e)- B3  s-. - - - ,-,.

-34 T - ,, - ,rav

B5 ., , ~Z ,

j7 -3 ,--,---3

-ns 
a -

7 90 1/i_">?'v ,

1 v6 v-- 9
WV 3 #K -----F

3 5 S .- - - - ,31I0 . 5A

-8 I -- 1-

486A

96 

-91 - - -

- -9-- -

93 . -- - - --

&-00

01 18260 . :0 I . P - - - - ---- 1820 F26 . 0 2 SW PUM -C -O EB -T e2-I--

b(3) 10 USC 130



FLEXIBLE CONNECTION NOTINTALATIO DA SHEET TSJ)T 0o . 0..0.. OR0- h
SELECTED RECORD DRAWING NO. SS/N/593-845-2103292 PI AIt O.............

HOSE PART DASH| LGTH. -NSP--TORS
S.-.NUMBER SIZE IN INC INPCT

ITEM SYSTEM INSTALLATION PIECE LOCATION r SIGNATURE
RE.NO. DESIG - DRAWING NO. NUMBER SERVICE FR PR P/S EB/PNs SIZE IP'S DT

NATOR or & AT
ASSEMBLY OTHER SIfZE

105 - - -

1- -

107

-108--------

C) 109
110

-111 =__ . =='l;-p -

117 RAC 1862726 F2-1 NO 1 COMPRNASLR SU Jr 7--ORIZP 63S R HOSE I D'--.

1118 RAC 1862726 F2-2 0O 1 COMPRES3OR SUCT 7 ERT - ~63S Mi-HOSE' lHo:r -1-- -,-T~~)-

11 AC 11862726 P2-3 0O 2COMPRESSOF~t-SUCT 7-5HO-RV-Z/ - -PM-HOSEl 1sj'w ' - -- C- t 0

020 RAC 1862726 I2-4 N 2 COMPIRESSHEA VACL AVIRHT 64P 2 -RHOSE 1DA -

* 1862726 Ft-1 NO I COMPRESSOR DISCH /HORIZ/ 63S NM-HOSE 11 -. t ,,-

22 RAC 1862726 F15-2 O I COMPRESSOR DISCH /VERT/ -63SM-HOSE 11/80 --

1 RAC 1862726 F15-3 0 2 R SCH 64P M-HOSE 11/80 h i '| i

124 pAC 1862726 |F15-4 0 2 COMPRESSOR DISCH /HORIZ/ 64P M-HOSE 11/80H - " l

25 RAC 1862727 F60-1 GAS SUCTION MAIN FROM COOL RM 47S M-HOSE 11/41

26 RAC 1862727. F61-1 DEFROST MAIN FROM COOL RM 47S1 M-HOSE 3/41 - - - r -

127 PAC 1862727 F62-1 LIQUID MAIN FROM COOL RM 47S M-HOSE 1/21 -| 3 -

.28 pAC 1862727 F63-1 LIQUID TO ICE CUBER 37S M-HOSE 3/80C - - - - - -

29 AC 1862727 F64-1 GAS SUCT FROM ICE CUBER | 37S M-HOSE 5/801-



IND-PNS- 189 10NI-2o) FLEXIBLE CONNECTION POST INSTALLATION - DATA SHEET Ss)S3-SoJtlo005
. FLEXI TESTPJO .. ... V.. K...

SELECTED RECORD DRAWING NO. SS/N/593-845-21 03292 PAGE .i..............

HOSE PART DASN1 LGTH.
S. R.D0. NUMBER SIZ I NCH~ INSPECTORS

ITEM SYSTEM INSTALLATION PIECE LOCATION N. * SINASUREC I

REV. NO. DESIG- DRAWING NO. NUMBER SERVICE I R RS EB/PNS sIZE IPS i iDATE

NATOR OF
ASSEMBLY OTHER SIZE

~~~~. -t S3t .t .tE - t---

132

A 133 -B 16N14119 PC 9 PURGE TK DISCH TO PURGE FILTER 78P R-HOSE DASH2 --

A 134 B 16N14119 PC 12 BSORBER PUMP SUCT 7P R-HOS ASH - - - - - -

( A 135 B 16N14119 PC 13 ABSORBER PUMP DISCH 77P R-HOSE DASH39 v - -v -

A 136 B6 16N14119 PC 14 ENERATOR PUMP SUCT 75P R-HOSE DASH4 -

A 137 B 16N14119 PC 15 3ENERATOR PUMP DISCH V 5P R-HOSE DASH24 -

138 .B 16N14119 PC.16 REFRIGERANT PUMP SUCT 77P R-HCSE DASH64!- - - t - -

A 139 .B 16N14119 PC 17 REFRIGERANT PUMP DICCH 77P R-HOSE DASH4C f IT
A 140 .B 16N14119 PC 18 PURGE PUMP SUCT 77P R-HOSE DASH3c - I - -
@141 .B 16N14119 PC 19. "URGE PUMP DISCH '7P R-HOSE DAZH2L' Z, v

-- -- ---- ___,_I

A 142 .B 16N14119 PC 20 SEAL WATER PUMP SUCT 75 -? R-HOSE Y1SH29  > -

A 143 LB 16N14119 PC 21 SEAL WATER PUMP DI>C}H 7V5P R-HOSE| DAf'4i t

A144 LB 16N14119 PC 22 GENERATOR PLA4 07A W.TR 0C 7P -OE

A 145 LB 16N14119 PC 60 JET EXHAUTR SUCT 78P M-HOSEr 17ti - - - 1 -_-_-_-___

146 1EB 210336'4 F29 EMER BREATHIN. AIR TO CR QTRS 38-40SI 15081 -16 Y'. i

7 147 ES 2103364 F29 EMER BREAT7HING A. TO CR QTRS 45-46P t 5081 -16 3r--

A 148 £B 1862816 F218 EMER BREATHING PWD CREWS QTRS 18-19P 1508f -16 2
-I _ _ ______ - - - k e l ?z

A, 414 IEB 1862816 F218 EMER BREATHING FWD CREWS QTRS 21-22S 1508 -16 2 5 CD _

A* 115o B 2103376 F66 EB AIR TO RADIO & SONAR CTRS 43-45P 1508 -16 2 ,. -. - = K 3

A 151 EB -2103376 F66 EB AIR PASS RADIO & SONAR CTRS 44-45S 1508 -16 2 - 1 - .

I B 3- 4 I50 I1 .2I, II
A 152 B 2103376 F68 EB AIR PASS RADIO & SONAR CTRS 43-44P 1508 -122

-53 ALP 2103364 F29 -

V154 eLP 2103364 F50 -. ifrn 3-0

A 155 LP 1862815 F221 . - - - B3

A |1 A 45 250LB START AIR AUX DIESEL ENG 2 P 18528 - - -. r. - -

-| ,.__________I-

b(1)



IT .lTE IN ST-D '#ALLATION PIECE :.:.-LOCATIONI . . S fIGNATUR* E.. ,,
t. : 1. .~I WW0 -tI NO #4ME PWF 0 G EU/PNS S iZ >E . *i i i||.||!^T

MOTE

- LP tJ62816 t F218.I - - - -' - - | -

fv pol Oma -uil No. SERIC PL on 2at/b6 SR ws A 1DATE t EtF 7 .- 6av-- s, , .F,

'- :

7- 59 kLP 1 1O56~ 176 

:A 16C bLP iia36 F6.6 : SOLB AIR tEll HD VLV CONt VLV 37-: isoe -16 N2T - --. -'^ br0 A 61 LP 210376 F66 I AR EMER TRANS HYD SHIPS GONT - TP 1508 -16 -. - - - - - _ , :
A 62 LP 2103576 F66 IR EMER TRANS HYD SHIPS CONT -31P 1508 -16 2 or - .. , i
A 16 P 186221 F75 IR EMER TRANS HYD SHIPS CONT 99-100 1508. -16 2 --

164 16 - -f ¢'- '

A 165 t. -

A./ 166 J .

A 167 21033-76 F68 MAE LINE DEPTH TO KEEP SHALLO 31-32P 1508 -12 - - | | .

A 68 C 2103376 F68 AGE LINE DEPTH TO KEEP MAX 32P 1508 -12 2C 1 - - r )

.169 BT 1862816 F3 )ISCHARGE LP-BLOWER 23245S R-HOSE 6 INC><- , -

! 70 D 1862661 P3 ROM BANK TO REPLENISH. PNL 19P PIPE Ile/2I I , ; 9 - 3 . -

!A 171- LP 2103227 F65 IR TO AN/BQG-2 POSITION NO 1 13-14S 1508 -12 18 C4
-2 1.08- 1

AV 72 LP 2103227 F65 IR TO AN/BQG-2 POSITION NO 2 61-62P 1508 12 18 I _ 4 - -j

A /73 LP 2103227 F65 kIR TO AN/BQG-2 PM.;TION NO 2 61-62S 1508 -12 1i i s . 7
V7 '7v ALP 2103227 F65 AIR TO AN/BQG-2POSITION NO03 112S 1508 -12 1 4 I

-75 HSD 2036 F136 2FAIRWTR PL NORM PRESS TO DIVE 30-31S -2755 -24 31

-176 T S 2 FATIRWTR PL NORM PRESS TO RISE 30-21S 2755 -243 T - - - ___'

r RWTR PLN CONSTPRESSSERVVLV 29-30S 2755 -243 - -

72103362 O PRESS SE VLV 2755 3-24 31

___ ______________ -.- 79 - .-- - - 0- T- -- - - 0t

* -WT -N ON- PES SR--2

i 1SD - 2103362 F137 FRWTR PLN RETURN FROM SERV VLV 29-31S 1509 -24 3-

A -S 2103362 7137 FRWTR PLN RETURN FROM SERV- I N29-305 121L3-2--F1T -ER

b(1)

b(1)

b(3) 10 USC 130
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*-U w-L CON T"ION ;; POST I; ;AL - A - -ETI- ; ......

SEEDRECORD caRAlwING No. SSA 845-2103292
S*R.O.E 

HOEIR INSPIECTORS

HUMmER size 4

ITEM SYSTEM INSTALLATION PIECE LOCAtION PR | *s i | S*IGNATURE

REV. NO. D0EAT0R DRAWING NO. NUMBER SERVICE 
3RPR P/S =rl SCR = ||ATE

HATOR OF OTHE SIZ

- L Lwv~vnu

P .ZD4 . D F138- ERVO VLV DRAIN 50-31S 1509 -81

185 1H5D l.1W F158 R TR PLN DRAIM & RET TO V &R 2 1509 - a1 E - - I

) 21O6 fla55a FS FRLMTR PLNRAINO ARES TO V &L- R 05 1509 -81

A H8 J 21033-2 F139 I- rR pLFN PILOT PRESS SERW VLV 530-1S 1509 - 8 1 - -

19 sD 21-03362 F142 STEER EMER PRESS TO RIGHT RUDD 31P 2755 -24 31t --

- 191 SD 2103362 F142 STEER EMER PRESS TO LEFT RUDD 31P 2755 -25 31|, - - - -

192 SD 2103362 F142 'TERN DIV EMERG PRESS TO DIVE 31-32P 2755 -24 31 1  f -

93 HSD 2103362 F142 STERN DIV EMERG PRESS TO RISE 31-2P 2755 - 24 31-

A 194 2103ED F142 3TEER & DIVING VITAL PRESS 3 C-31P 2755 -24 3T -

- <5 < 2103362 F143 RWTR PLN DO ELEO PRESS CONT V 28-29S 1508 -12 -, -i -

2103362 P1454 RWTR PL1CELGPMP1-8___

" < SD 2103362 F144 - TPLANS PRESS TO DiVE 3 0-31P 1508 -12
97 SD 2103362 F144 - RWTR PLANES PRESS TO RiSE 30-31P 1508 -121 1- . -~~ _ _ _ _ -

A 9 S 2103362 F144 RWTR PLN DO ELEC PRES TO RISE 30-31S 1508 -12 1~ - I
2103362 F144 fFRWTR PLN DC ELEI RES TO DIVE 29-30S K508 11

HSD 2103362 F45 |FWRLSUCTION 28-30S 1508 -12 2-

D 2103362 F149 RWTR PLN DC ELEC PUMP SUCTION 28-29S 1508 -121 -l - - - -

4 02 HS2D 2103362 P150 TEER & DIVING VITAL RETURN 29-31P | 1509 -32 R- - - -

A 04 ALP 2103227 F65 AIR TO AN/BQG-2 POSITION NO 1 13-14P 1508 -121 i Ao l
- .05 LP 210227 F65 AIR TO AN/BQ-2 POS ITIN N 2 61-62P 1508 -121 T - - - 1 1

LP 2103227 P65 AIR TO AN/BQG-2 POSITION NO 2 61-62S| 1508 -12 1 -

A 07 LP 2103227 F65 AIR TO AN/BQG-2 POSITION NO 3 112P 0 12 1



-, -
4 2Ata. FLIxIBLE CON ..CTI POST INSTALLATION - DATA SKEET .B... .....

SELECTE ~o*Ann DANO. SS453845-2 103292.........

S.Rt. D. NUM PR INSPECTORS
ITEM SYSTEM INSTALLATION PIECE LOCATIONSINTR

REV. NO. oESG - ORAWIN. NO. NUMBER SERVICE a DATE
-AO oil. . . -

ASSEMBLY 
JOTHER SIZE i

SD 1862913 F181 TEER PLT RET FR HSD-48-6SD-0 S 1509 - 8 1--

10 SD 8629;tS F181 TERN PLN PLT PRES TO SERV vLV 1Pa 1509 -

1 SD 1862913 F-161- EER PLT PRESS TO SERVO VLV 96-97P 1509 - 8 1
12 iSD 1862913 F181 TERN PLN PLT R~F FROM SERVO V 102P 1509 - 8 1 -

0 A 13 SD 1862913 F182 STEER CONST PRESS TO HSD 48&50 99P 2755 -24 31

A 14 ASD 1862913 F182 STEER PRESS TO LEFT RUDDER 96-98P 2755 -24 31

A 15 SD 1862913 F182 STERN PLN PRESS TO DIV NORMAL 103P Z755 -24 31

A 16 ISD 1862913 F182 TEER NORM PRESS TO HSD-48-50 96-97P 2755 -24 31 -

1-7 SD 1862913 F182 TERN PLN CONST PRES TO HSD-87 103P Z755 -24 31

A 18 jSD 1862913 F182 TERN PLN PRESS TO RISE NORMAL 102P 2755 -24 3 1

19 SD 1862913 F182 TEER PRESS TO RIGHT RUDDER 96-98P 2755 -24

A 20 SD 1862913 F182 T PLS NORM PRESS SERV V-HSD87 loop 2755 -24 3'.

21 ISD 1862913 F183 STEER RET FROM HSD-48 & 50 96-97P 1509 -32 a.

v 22 SD 1862913 |FI83 TERN PLN R7URN FROM SERVO - 1509 -3 -

223 1SD 1862913 F184' TEER 00 ECEC PUMP SUCTION 98P 1508 --- -

2 24 SD 1862913 TF184 STEER DC ELkC PRESS TO CONTV 98P I 1508 -1 .1t

0- 25 iSD 1862913 F184 STERN DIV D C ELF -UMP SUCT 99P 1508 -12 2 1
-026 ASD 1862913 F184 STERN DIV D C ELEC PRES CONT V 99P I 1508 -12 2E |V V |

?28

;29 1 1- 1 11':

)30

232



IND-P'ls(mm0-4) FLEXIBLE CONNECTION POST INSTALLATION -DATA SHEET UTET Vf,. .. .^.. .

SELECTED RECORD DRAW1N IS/N/5PAGE ......0I....-.-......
- -HOSE PART MA LT.

5...NUMUER SI H ~INSPECTORS
EM. D.YTEM INSTALLATION PIECE LO .CATIO ., = | . * iIGNTURK

REV. NO. DISIG - DRAWING NO. NUMBER SEVC RP / BPH IEIS-I SDT

ASSEMBLY OTHER S1ZE , i

233 -, , , - - -

- 234 - . ---

35 V - --

A 36 

3 37 -------I
38 ----- -

39 --
40 / / /

/ ' / I /
42 I, r -/ = =

, / . I

44 /1 c I

__ -
- - - - )

Vl _ -L I X146 . . _ ..................... +_--_--,,___-_

47 - -
|

50 

) ?51 I

® 52 - - - - c- -

( 1 53 . - - 1- I /

54 el - 1 -1- - -

/55 - -- I --

56 - - -

- -1-1- -

- - -

b(3) 10 USC 130



~- - LXIRLE:CONNEC1IOfPOST ISto LLolk D ATA MEET
~.c mfaDRA-w"Csw. SS153845-2 103292 PS~)*...

_____ ______ -- H~OSE PART f.--- ---

a~m~a 3 1INSPECTORS
ITEM SYTE 4ISTALLATION PIECE LCTO . .*S4TR

REV. NO. ~DESIG - DRAWING NO. NUMBERSE IC RRWS UPN SIEI d i aAE I

NTRASSEMBLY OTHER SIZE

29

60

6 1

- 2 --

()63 

6 9~~I

~66 .
267
268

?69 

A 272 

AV 3 ~ .,~

AV . A 4 _ ___

- - i-- _ ___

- K; 8 

- . -.

- -

______ ___________---__----- - -- ------ ~ j=I

b(3) 10 USC 130



* , Ti ..... .. ... .. ... ..

1" ysz FLEIBL CONECIONPO INTLo"Tic N-A - -e rv:;:

RE. nw Awrns No. INNAw PR"RP.irhP a DATE %j*.~:

'NATCO

- SH -

8

8

-.-.

1 -

,..- ,-,

5 < ..

* 
.

 -e. v ,

A - -

b(3) 10 USC 130
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34 
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4
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44
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b(3) 10 USC 130



IND-PNS-1895 (M - 10-2 FLEXIBLE CONNECTION POST INSTALLATION DATA SHEET 1TST NO .........9... ...

*ELECTED RECORD DRAWING NO .3-845 92 - -.-. r.r.T
HOSE PART DAS LOH.

S. R.D0. 
NUMBER SZISETR

ITEM SYSTEM INSTALLATIO PIECE LOCATION | .C 3. - .IGNATURE
REV. NO. DESIG- DRAWING NO. NUMBER SERVICE FR FR P/S EB/PNS SIZE PS W | |1 I DATE

ASSEMBLY OTHER SIZE

338

39

1-. J86 -- I- - - - v

- --- .-- ----

-- - - -

- 54-3 <-- 

45

346

S47

348

® 349  - -

9 350 - -

( 351H - - - -7___=

® 52H

AV 53 7 ? - / - -

*52354 

355

- 356 - - - - ---

A 

7 

A -

b(3) 10 USC 130



IN( PNS-895 (NmW 10-62) FLEX I BLE CONNECTION POST IINSTALLATRION - DATA SHEET 4SS.9 'O
SELECTED RECORD DRAWING NO. SS/p'593-845-21 32-;92 PAGE I ...

HOSE PART DA GH.
S. R. -. - NMER SIZE INCH - INSPECTORS
ITEM SYSTEM INSTALLATION PIECE LOCATION - N SP . E C SIGNATUREREV. NO. DESIG - DRAWING NO. NUMBER SERVICE FR FR P/S EB/PNS SIZE [PS 6& DATE

NATOR OF
'ASSEMBLY OTHER SIZE

4 E ld8894 F 14 ETsRALMAST H40IST PRC~S _34-_6 UV.-ia

HE 186 F147 EXT KW No"L PuMP szr-ow 34-36P 1508 -12 2-

366 HE 16625t8 F148 EXT MAST HOISTS NORM PtI4P 15R -4835P 15O9 - a - -,- - -

- HE 186264 F148 9 .XT MAST HOISTS NOMH Pump d 1509 - 8 I - - - 7-

5 IWE 186888 &C149 RES8IRVE OIL $UP TI( FILL LINE~ M5-.36S 1508 - 12 I.' 4L /15

369

370

571 HE 2i1363 HEL ANT RAISE HE 148 FROM 149 41fi:-44P 150,1 -12 3 , --

372 E 2013918 F6vD HEL ANT P TO LWP -TRANS 42-44P 1508 -12 2- .E -

A 373 AE 2013918 F62 HEL ANT PRESS TO MAN V HE-149 42-44$ 1508 -12 31 - - , - 7- -

A 374 HE 2013916 F61 HEL ANT RET FROM MAN V HE 149 42-44P 1508 -12 2S , -- - r - -

-3'75---------- r-

376

-3777- -= - -------- ,

378 )INST 1862521 G-1 NG SEA WATER PUMP SUCTION 22-24 2651 - 412C

L 79 JINST 1862521 G-2 ENG SEA WATER PUMP DISCH 22-24 2651 - 412C ., - . - 3-

ly380 DINST 1862521 G-3 ENG VITAL HYD 22-24 1509 -412t 6-,--- - --a
38 81, DINST 1862521 G-4 ENG SNORKEL EXHAUST 21-24 2556 - 412t - - - - - - - _

382 DINST 1862521 G-5 ENG SCAV AIR 21-24 2556 - 4121-----. - - -,-- _

383 DINST 1862521 G-6 ENG F 0 TRANS PUMP SUCT 22-28 2556 - 424 -

- 384 DINST 1862521 G-7 ENG F 0 TO FILTER 22-28 2556 - 4240 --

385 DINST 1862521 G-8 ENG L 0 TO STRAINER 22-24 2556 - 4 9 -

386 pINST 1862521 G-9 ENG L 0 PUMP DISCH 22-24 2556 - 49 - -

v 87 I NST 1862521 G-10 ENG STARTING AIR 22-24 1509 -47 4 , 72

I88 PINST 1862521 G-ll I NG F W PUMP DISCH 22-24 2556 - 4 9e - , - .- ,

vP89 INST 1862521 G-12 ENG F 0 TRANS PUMP DISCH 22-28 2556 - 4241- -



FLEXIBLE CONNECTION POST INSTALLATION - DATA SHEEET TEST N o 5_i:: .. oc.. R

SELECTED RECORD DRAWING NO. V/N/593-845-2103292 PAGL ..........

HOSE PART DAS LGTH4.

S. R. D. TNUMBER SIZE INH ~ IINSPECTORS
ITEM SYSTEM INSTALLATION PIECE LOCATION N. , SIGNATURE

REV. NO. DESIG - DRAWING NO. NUMBER SERVICE FR FR P/S ES/PNS SIZE i DATE
RE.N. NATOR OF I~~ OT

ASSEMBLY OTHER SIEI

V39c IDi 1e 1 6-13 Eft F 0 LEAV IGFILTE e 22-2| a56 - 424 , -, -
'91 ILA NoT 186252t -14 E L O LEAVIWO STAIWR z-2 2 6 -4

-2 DtNtT 1925-24S 2556 -4 7 -

-9 gIN8T 1662521 rG-16 EtRG SCAV AIR CO SW BACK PRESS 22-24S 24561 -4 4

C/ 9-, I N^T 1862521 C,20 EIG CRAWKCASE MtWt4TER GA6QG 2.1-24 - 4 - ---

- 396 D PI T 18G9- 1 ,-43 - C T FIL7L1:& I15E :- -F

398 _ _ _ _

A p/ DOQ 1862621 F71 TRANS PUMP SUCT CWINO CONN 28$ 2651 -20 3C -

S/401 DO 1862621 F71 TRAN3 PUMP DISCH SWING CONN 28S 2651 -20 24 - - - -. - -

02

403

404

P05UM T SUC-- - - 2 - 4

407 LO 1862628 F29 SUCT LINE LO TRANS PUMP 83-84S 2651 -32 2-

V/ 08 1LO 11862628 IF69 !DISCH LO TRANS PUMP TO SUCT MN [83-84S 2651] -32 44 -,-- l --

/ 409 ILO 1862628 F74 1&2 LO PURIF TO TRANS HEADER 96P 2651 -24 Z -I

410 ILO 1862628 RIF ATT PUMP DISCH TO HTR 96-97P 2651 -20 - -I

11 LO 1862628 F77 CONTAM TO DRAIN SYS 95-97P 2651 -32 21 - -

412 -0 1862628 F80 I&2 LO PURIF ATT PUMP SUCT 96P 2651 -24 2 - - - -

1 3 10 1862628 F83 DISCH TO HEATER 96-97P 2651 -20 2' . -- .-

14 | 1862628 F90 1&2 LO PURIF DRAIN TO BILGE 95-96P1  2651 -32 1' -5 - - - , -

-I - - - e_ _ __ _ 1_ _
15______ _____________7 ___[ L L _ _____



2ND-PNS-I895 I2) FLEXIBLE CONNECTION POST INSTALLATION - DATA SHEET ST PW)e30-SOf ..... RV -
SELECTED RECORD DRAWING NO. SS/N/593-845-21 03292 PAGE.. f...
- -. -H0PA - - - - ., _ HOSEFRT DAS L° d -H.

S. Rt. 0. . .. SIZE INCH INPCTR
ITEM SYSTEM INSTALLATION PIECE LOCATION. w1NA-RREV. NO. DESIG - DRAWING NO. NUMBER SERVICE FR FR P/S EB/PNS SIZE IFS &, DATE

ASSEMBLY OTHER SIZE I E I:I.-
416- -- - .

f1T 
- - ---- :#

7 18 - - - -

4 19 - - - - --
-420 - - - -- -

21 - - - --- =-

~22 

A 23 

V1424 - -

425 ,,

426 .. - -- - -

,./27 
, --

1/42 - -

C 82 , , z , ,
430 

431 /

432 7 - -

433 - ,, , -

434 
- K - - 7

7 35 
4 36 

 , - -- -

37 r,

438 
- , , , , - ,

- 39 - - 7 - -

A ;40 /

-- _ __ _ _ I '

b(3) 10 USC 130



FLEXIBLE CONNECTION POST INSTALLATION- DATA SHEET sTE T NO......a. RE~V..kSELECTED RECORD DRAWIH NO. PAE 4 1POS II~JI~ ........SEET.E.........
I HOSEPART IDAS~ LOH- 1 T

S. R. D. NUMBER SIZE I INSPECTORS
ITEM SYSTEM INSTALLATION PIECE LOCATION e .o SIGNATURE

REV. NO. DESIG - DRAWING NO. NUMBER SERVICE FIR FR P/S. EB/PNS SIZE IPS [. [ & DATE

ASSEMBLY OTHER SIZE - 2 I t

442 - - - - - - _

44 SLO 16d2654 F44 LO PUMP I S~JCTIO 95-96P I591 -48-

45 SLO 106U4 F45 LO PUMP 2 SalcW !95-96P 150901 -46 2- - L I ----
A LO 18626;3 FM LO PIMP I DISCH T0 S7RAIgER 95-96P 1 -01 - 48 2- _ - - - - v
A 47 S LO 18624 F0 LO PUW P DISCU TO STRAINtE 9 1 1 -49 -. -

- 448 SLO 1862634 F86 LO PW PRIMII1Q 95- 1 - 8 5 - - - - - -4

449 - - - - -

451 K
QA 452 

A 43 

54 

55 

A 56 

A 57 

(2/ 58 

459 

46 

461 

462 

-/463 

64 

t65 

466 

b(3) 10 USC 130



FLEX IBLECON T U11'N~ WN DATA SHEETL TEST NO ..... _REV.,

SELECI E .' SDORAW ING NO. 5$F__ AGE. ...... .....

HOSE PART O ASIA LGTH.

S. R.D NUBE SIZE INCH IINSPECTORS
ITEM SYSTEM INSTALLATION PIECE SIGNATURE

REV. NO. DESIG - DRAWING NO. NUMBER SERVICE. EB/PNS 'SIZE IPS &.p DATE

NTRASSEMBLY. OTHER SIZE sB

T~

aiI = =4
T .

721 - _ _ _

A 73 

A 74 i

;77  --

V 76 ~ ~ -

477 

478 

~79 --

~/80 - .--

481 -- 

4/82 

/084 ,I

711- K
3

 ~

/I ~ ,~7~

 1:, , -~-

L7-0 - - --

"

7 9: --

b(3) 10 USC 130



FLEXIBLE CONNECTION POST INS"' ATION - DATA SHFET TEST N

SELECTEP RECORD DRAWING NO. SS/N5293-845-2O1 OM3 T 4GE. .

- HOSE PART DASF LGI.

S.RD NUMBER SIZE |INCH O INSPECTORS I-

SYSTEM INSTALLATION PIECE |LCAIION . 4 SIGNATURE

REV. NO. DESIG - DRAWING NO. NUMBER SERVICE 14' DATE

NATOR OF . -

ASSEMBLY OTHER SiZE <I h

i/494 -• 3s'

A ~'- ---- *

A 4 

497 -

498 -
- -__ - - - - - -

V 499 

500 -

501  - - - - -

7A 502 - - I

503 - -

504 / -
-A 051

505 --

A 06 - -' ' | ' ' __

£j;j07 ) '- •1•2•2-
A 08 

09 --

510 1M - - ____.

/11 - -1 I
512 -

I 1 -

5 1 4 - - -

_III

I I . ___--

A 1I

 - - 77, -

 -|r
- 19 

b(3) 10 USC 130



IN--PNS-1895 (N[W I-62) FLEXIBLE CONNECT I ON POST INSTA ATION -DUATA SiEET S 3 -. o l o-fCONNCTINBPOT DTA ST NJ?.......REV.
SELECTED RECORD DRAWING NO. S/N/593-845-2103292 - -...................

S. R.D. NUMBER SIZE INC.H 7 INSPECTORS

ITEM SYSTEM INSTALLATION PIECE LOCATION .z SIGNATURE

REV. NO. DESIG - DRAWING NO. NUMBER SERVICE FR FR P/S EB/PNS SIZE IPS 5 | n DATE

NATORi OF-
ASSEMBLY OTHER SIZE

/ i-t

/51 c J -v-

522-- - - = - -

- -6

" 24 - -

25 --

-526 

527 -- - -

528 - -- -, / - -

- 529 -- - -

530 e / ,

531  r ,c '-

532 - - -

353 

534 ,- - - , - - -

>--- 35 K /  - - - . - -

V536 / - -U

537 - -- - -

38 RF-EXC 18623512 F5 ` - -- -

D39 IF9DZ 1 862832 FJ - - -

540 PtJDC 1628r 2 F5  -

541 9WDC 18628Z2 F5 

42 DC 1E62&t F5 - - -

F43 010C 1562-- VS . v l ' ' ' '

-Y I FC25fY F5 8

1.,- ,§2 F5 

b(3) 10 USC 130

b(3) 10 USC 130



CONNECTION1895 (N..iT0-6.) 
DATA SHEET se51? -Sol c o/

FLEXIBLE CONCINPOST 1INSTALLATION~ TEST NO ....... REVA...

SELECTED RECORD DRAWING NO SS___________________ 
PAGEF. 2.7 ...........

S. R. 0. NUBR SIZE INH INSPECTORS

ITEM SYSTEM INSTALLATION PIECE L7.~ATION 7-SIGNATURE

REV. NO. DESIG - DRAWING NO. NUMBER SERVICE FR FR P/S EB/PN8 SIZE fps NtL DT

NATOR OF
ASSEMBLY OTHER SiZE ~ - -.

46 WDC 1862852 F5 .*-r L- ,c 0 L

7 oc 1862852 FS __ __

-W 1842852 F5 ----

49 -WC 1862852 F5  -~

550 WDC 1862852 F5 .

551 WDC 1862852 F5 ~

552I WDC 1862852 F5 -----

553 DC 1862852 F5 ~ -~ .

554

555

)56'
/ t-' , _____

558 .t. .

95ROI ~

-6 
- - -1 -- --

da- -J -.

, .2 .

k' '

-

b(3) 10 USC 130

b(3) 10 USC 130



IND.-PNS-ISBS5 Oa.w 0-63) DATA ooFLEXIBLE CONNECTION POST INSTALLATION - DATA SHEET. . . .. ........ A.
SELECTED RECORD DRAWING NO. SS/N/593-845-2103292 PAGE. 28...........

HOSE PART ASLTH.

ITEM SYSTEM INSTALLATION PIECE LOCATION .SIGNATURE

-. -NO -UE NSETR

REV. NO. DESI -DAIGN.NME EVC RF / ES/PNS SZ P AEI.

NATOR ASEML OTHER SIZET

A 5572 ,, v .k-v

A 53 k 1'

A 4 AHPC 1862744 Fl-I N0.1 HP AIR COMP COOL PU DISCH 49-50S 2651 -24 3E

A 5 AHPC 1862744 F1-2 N0.1 HP AIR COMP COOL PU SUCT 49-50S 2651 -24 3 -

A 76 HPC 1862744 Fl-3 N0.2 HP AIR COMP COOL PU SUCT 49-50S 2651 -24 3 8 - .

A HPC 1862744 F1-4 40.2 HP AIR COMP COOL PU DISCH 49-50S 2651 -24 38 7 J -

519

580

581 SD 1862892 F22 -. P. BRINE PUMP DISCHARGE 74-78P 2652 -48 26 7 7 - - -
- ;1 1862892 F22 H.P. BRINE PUMP SUCTION 75-76P 2652 -48 26 v-v 'v- - I-l

83 SD 1862892 F38 -. P.BRINE PUMP DISCH GAGE LINE 77-80P 2556 - 4 13 t [ -

-84 SD 1862892 F38 DISTILLATE PUMP DISCH TO BILGE 79-80P 2556 - 4 13 v v- - - -

585 SD 1862892 F68 ACID CLEAN LP BRINE PUMP DISCH 77-78P 2651 -32 - -V - -

586 SD 1862892 F75 FEED TREATMENT PUMP DISCH 77-80P 2651 -10 1 V. | - - 7J

586 SD 1862892 F75 FEED TREATMENT PUMP SUCT 77-78P 2651 -10 1 4.

88 D 1862892 F75 FEED TREATMENT PUMP DISCH 77-78P 2651 -10 14 - V -' -

/89 D 1862892 F144 jOOLB AIR TO COND LVL CONT PLT 79-80P 2651 - 8 1 - - - -

90 D 1862892 F7 S.W. TO DIST CONDENSER 77-80P EB -TY 21/21 7 V v .Y

591 SD 1862892 F7 H.P.BRINE PUMP DISCH TO CONT V 75-76P ES -TY 21/21 - --- -..--- 3

592 |SD 1862892 F8 SEA WATER TO OVERLOAD 78-80P ES -TY 2 INC- 7 v. - - V

593 SD 1862892 F50 DISTILLATE PUMP DISCH 76-80P R-HOSE 1 I v v

594 SD 1062892 F116 AIR EJECT CNDS TO F.W. DR COLL 79-80P R-HOSE 3/41 / V J -

595 SD 1862892. F116 AIR EJECT COND TO CNDS VENT 79-80P R-HCSE 3/411 - - - -

!96 SD 1862892 F140 CONDENSATE DRAIN 79-80P M-HOSE 2 INC V -1- V

b(3) 10 USC 130



FLEXIBLE CONNECTION POST INSTALLATION - DATA SHEET T

SELECTED RECORD DRAWING NO. SS/N/593-845-2103292 PAGE. . .

IHOSE PART DASi LGTH.

S. R.D . NUMBER SI E I NCH INSPECTORS

ITEM SYSTEM INSTALLATION PIECE LOCATION i- SIGNATURE

REV. NO D1E4IG- DRAWING NO. NUMBER SERVICE FR FR P/S EB/PNS SIZE IPS & DATE

NATOR OF
ASSEMBLY OTHER SIZE

-598 .-=--------.

599

-00 D 1862898 F28-1 BRINE OVFL TO HEAT EXCH U.L. 95-9/P 2651 -24 3 --

501 D 1862898 F28-1 BRINE FR HT EXCH TC LP PUMP LL 94-96P 2651 -24 - -

602 VD 1862898 F37-1 SWFEED FR HT EX TO VENT COND 95-97P 2651 -203 - -2 - -.

V S03 D 1862898 F42-1 BRINE FR LP PUMP TO TK OR OVBD 95P 2651 -20 - ----

v16289 F78-1 DP BRINE PUMP SEAL 94-96P 25 -8 - - --

V 1862898 F78-1 ESUPERHEATER DRIP 95-96P 2651 -81 -- -

D 1862898 F78-1 DISTILLATE TO COMP SEAL 94-96P 2651 - 8 11 - - .- - -.

7 V -1862898 F61 DISTILLATE FROM DISTILLER 94-96P R-HOSE I- - - - - v

.D 1862898 F61 DIST PUMP SUCT 94-96P R-HOSE I - - -- <i

VD 1862898 F61 DIST PUMP DISCH 93-97P R-HOSE 1 I - - . --

-10 GREAS 1863266 F38 OUTBD GRS STEER GEAR YOKE PIN 108 -1509 -610 - -

511 GREAS 1863266 F39 OUTBD GRS DIV GEAR YOKE PIN 108 1509 -6 10 - - ----- ______

.~~~~~~v*jt: 512 .3 -- ----- L*ees IS- v~

513 3REAS 1863264 P31 IND CONN ROD GREASING LINE 14J 31P 1509 -6 6t - --

-14 3REAS 1863264 P31 IND CONN ROD GREASING LINE 14K 31P 1509 -6 6- - -

515 BREAS 1863264 P31 TILLER CONN ROD GRS LINE 16A 31P 1509 -6 6 - - - - -

516 PREAS 1863264 P31 TILLER CONN ROD GRS LINE 16A 31P 1509 -6 6 - - -

517 ---- --- w

/618 - - - - -

519 ,- - -

52C - - - -

t1 - ,- -

At ,-2 --

-

b(3) 10 USC 130



IND- PNS-1895 (.EW I.-G.) FLEXIBLE CONNECTION POST INSTALLATION - DATA SHEET STIETV -SO..IOOO A...

SELECTED RECORD DRAWING NO. SS/N/595-845-21 03W92 PAGP 3 .. O.

- S . - --- HOSE PART DASH LGTH ----
S. R. 0. NUMBER SIZE I INCH INSPECTORS
ITEM SYSTEM INSTALLATION PIECE LOCATION HOSE PAR IAP ] NTUREFR FR P/S EATNESZEP

REV. NO. DESIG - DRAWING NO. NUMBER SERVICE p aN DATE

NTRASSEMBLY OTHER SIZE LI S

- = -
G- -- -1 -1 C r KJ,, n

-,

 -- -

5 27 - - - -

A 528 -, -

529 - , -

30

3 1 L

32 

33 c

5S4 I I ID I |J

355

-36 - - - -. -'

3s7

538

-39 - V - - - - - - e ,

540 L- v / J V / v |

41 

4 

1 43 - - - - - -

544

; 5 H -
, L, j 7

47 , ., - -v

e/41 vl -

W 

b(3) 10 USC 130



FLEXIBLE CONNECTION POST iNSTALLATION - DATA SHEET TESTN9O ...3...... IOREV.,At
SELECTED RECORD DRAWING NO. PAGE ............

- . T.- . . --f * ,, I HOSE PART DAS LGTH IN!CO|.

S. R. D. NUMBER SIZE INCH O INSPECTORS
ITEM SYSTEM INSTALLATION PIECE LOCATION .-. 0 . Z SIGNATURE

REV. NO. DESIG - DRAWING NO. NUMBER SERVICE FR PR P/S ES/PNS SIZE IPS F Z C O 2 & DATE

ATRASSEMBLY OTER SIE

- ,

1  -

- 53 - f3X6

554 

555 
-__ .- '- - .~ - Ss,

,56

i57

i58  .

59 

560

561

i62 .

3 - - - - .

64 -

i65 v -v - - - - -

66

567

56 VC 1620 F-10 D W RET FROM EC 104 l8S 2651{ -1022 _ _

569 SC |1862609 IF-in ,D W SUP TO EC 51 18S 2651 -10 2| U

57D __ EC 1862609 F-10 U W RET FROM EC 105 185 2651 -10 2 -

/1 gC 1862609 F-10 ID W RET TROM EC 52K ip<1 2651 -10 22

77i IC 8 l 5' 9 I 0 D W SUP TO EC 52 1 8S 2651 - 10 2 ; - --- - -

A i I f;- TOG E-'G -Ic~t

4-4 V- 4--L PLT F-01i IC'? 1 _ ½- ______r

A, '> js 1jv~>,; l ls r]'f Si'TD C I ______ 261 - 5 - - - -

b(3) 10 USC 130



(NEW - FLEXIBLE CONNECTION POST INSTALLATION - DATA SHEET STES¢T -S% ROEV..
SELECTED RECORD DRAWING NO. 

TAGE N.......RE. .A...
HOSE PART OAS LGT.

S.R.D . NUMBER SIZE INCH INSPECTORS
ITEM SYSTEM INSTALLATION PIECE LOCATION I | N .^ SIGNATURE

REV. NO. DESIG - DRAWING NO. NUMBER SRIEFR FR P/S ES/PNS SIZE IS 0&DATE

ASSEMBLY OTHER SIZE WC. I Z Z

TiTF~v cz 44 -wo IT
i7ECIwY -UDW SUP TO EC 56f 0 -1° e-F-7 -0--- 1 -- 0

C 1862609 F-10 WRET FROM EC 121 17s 2651 -10 2

69 C 11862609 F-10 WS-UP TO EC 57 17S 651 -10 2c -- -

F = 0C1669 Fl D W RET FROM EC 115 : 17P 265t 10 22=== =- s

=820 F8- EC )-4- W SUP TO EC 63 17lP 2651 -1 3: -4 i A - Q r:

2 1862609 F-10 W RET FROM EC 122 16S 2651 -102c- - - - -

3 C 1862609 F-10 D W RET FROM EC 109 16S 2651 -102 - -

84 EC 1862609 F-10 D W SUP TO EC 59 16S 2651 -10 2

5 EC 1862609 F-10 D W RET FROM EC 111 16S 2651 -10 2 - --

7 ff- E 1862609 F--o D W SUP TO EC 60 16P 2651 -10 2-v

7 C 1862609 F-10 D W RET FROM EC 113 16P 2651 -10 --

C88 1862609 F-10 D W SUP TO EC 62 16P 2651 -10 2. - -

1862609 r w RET M 116P- 645 - - - - --

-- -.~ - -I- ---- ---
F 9- 820 -0 )WBPTO EC 64 -T- 3651I 10-L-L

57 91 C 1862609 F-0 D W RET FROM EC 110 15S 2651 -10 -

1862609 F-10 )D W RET FROM EC 112 15S 2651 -102 - , --

593 C 1862609 F-10 D W SUP TO EC 74 15S 2651 -10 ------

Ak 594 -C 1862609 F-10 b W RET FROM EC 125 I1P 2651 -102 - - --

5 95 EC 1862609 F-10 D W SUP TO EC 68 15P 2651 -10 2 7 . --

596 --C 1862609 F-10 D W RET FROM EC 114 15P 2651 -10 2 -

59VT C 1862609 F-10 D W RET FROM EC 67 15P 2651 -10 2, --

- -626 -F-1 D W REI C FM 15P 6 -0 - -- ,

F 9--E Be'-Is6ei F-le D W SUP TO EC 6"1J 2651 -0a=Z

= 70 -9 F-10 D W R FROM EC tl8 Isr2 2-5t

F- !--ES= 8269 F -IC 9D W- 5P TOEC 66 ;6 65 .S -
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ASSEMBLY OTHER SIZE iE

_Z_- EC 186260 F-10 D W RIT -2- -- a

~~- - - ----

V FM EC 1 W-1Q W i - - - - - --

705 .-EC 186Z609-- 7- Io >1,stt w-B -EC -- --- 7-10 t- 0---~~ ~
0 6 C F 1 609 F-12 W RET FROM LEVELING COMP 16S 2651 -20 1 - -

V 707 EC 1862609 F-12 W SUP TO LEVELING COMP 16S 2651 -20 12_

(T 708 EC 1862609 F-13 W SUP TO RADIO XMTR 44P 2651 -12 12 - -= = -= = ________

79 5 ~ C 1862609 F-13 W RET FROM RADIO XMTR 44P 2651 -12 12

:63= W R8-0E-4 wnT FROM Ec 120 2 65 1 -11 '2--- 2--~

- Ie 8626 W 3UP TO EC 7C 14P -265 - ; e-- -

AF-712 FF2F-E 1862699 F-48 D W RET rno9i EC 119 14P 2651

3j 5 - - .w SUP TO E' O9 165 -. 0 .-- ,k

7 14 EC 1862609 F-51 W SUP TO SONAR EQUIP RM 19S 2652 -40 2C

j* 715 EC 1862609 F-73 D W RET FROM WEAPONS CONT CONS 39S 2651 -Z.4E

*4 716 EC 1862609 F-73 D W SUP TO WEAPONS CONT CONS 39S 2651 - -- .I
717 EC 1862609 IF-81 D W SUP TO EC 38 39P 2556 -10 -Q/718 EC 1862609 F-81 D W RET FROM EC 39 39P 2556 -10 3-

7 719 EC 1862609 F81 D W RET FROM EC 43 39P 2556 -10 3t e-- 319
20 C 1862609 F81 D W RET FRP, EC 37 39P 2556 -10 3 -

72186209 F |D W RET FROM EC 41 39P 2556 -10 3t

72 22 C 1862609 F81 D W RET FROM EC 49 38, 2556 -10 3t

723 rC 18612609 F81 D W SUP TO EC 82 37P 2556 -10 3t

A /74 FC 1862609 F31 D W RET FROM EC 85 37P 2556 -10 --
i25 E 7 186!6O9 F81 D W RET FROM EC 47 38P 2556 -10 3-

726 EC 1 626C9 F31 D W RET FROM EC 81 37P 2556 -1 30

1 EC 1 862609 FBI D W RET FROM EC 83 3i-7 j 556 -I 3, - -
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ASSEMBLY OTHER SIZE to

; L/ 9 Et ~ reco; FBI 0 :1 :ME ~sT mm-, IC W- --1, 5

W EC 1 ZFVDW EC 94 - -10 g9- -4- MP - _-

-730 EC. 1 D2 I b RET f EC pa 2556 -1. -D--

7 31 C 1862609 F81 D W SUP TO EC 92 36P 2556 -10 3-
-_ _ _ ---- -

7332 C 1862609 F81 D W RET FROM EC 87 2556 -10 X v .-- -

273EC186260 F 8 E F 4E 5- I5;-10y-,733 C 1862609 F81 D W RET FROM EC 91 36P 2556 -10 3- , - - - - -

C 1862609 F81 W RET ROM EC 93 35P 2556 -1o -3 . -- =

1/73 -C 1862609 F8 DW SUP TO EC 46 38P 2556 -10, 3C- .v- - -.73 C 1862609 F98 D W RET FROM EC 97 37P 2556 -10 3t

38 1/ 4 C 1862609 F98 .DW SUP TOEC486 3P 2556 -10 3 vJ - - - - -
C 1862609 F98 DWRETROMEC9 3P 2556 -10 - - --

173 1862609 F98 D W SUP TO EC 36 39P 2556 -10 3-- -

/37 EC 18629 F98 D W SUP TO EC 40 38P 2556 -10 3C / -- --- =

743 -C 1862609 F98 D W SUP TO EC 46 38P 2556 -10 r -

747 -4 C 1862609 Fl109 W SUP TO EC8 37 P 2556 -10 3(- - - ,-s- -1 46 C 1862609 F711 W RET FROM EC 84 37P 2556 -10 3-/ f

47 C 1862609 7111 WTS-U-PTOE4 8 256-0 ,.-

/ 49 EC 1 7111 DWSUPTOEC 48 38P 2556 -10 3(/ _ ____

-EC Fll-1 DW SUP TO EC 88 36P 2556 -10 3v

7 -Ar 51 F 966609 F118 D W RET FROM SONAR EQU9 P R 1f5 262 -40 3 A ,-

186C60 7129 W SUP TO EC .8 1P 2565 -10
749EC 962W 111 D W SUP TO EC 733P 256-03
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75 EC, 1. 2 Ft23 D V ET FAi!0 4E cutrwc INDCAo I -f5; t J II-;,1twiz ,

753--26 F 123 D W 5UP tO EC :Y m 26511 -10 21,I Iv yat 1esi
186260 Fi DWlE V MNCSHE 44 2651 -102
5 C. 866 D T YE HRICAL ACTIVE44P

F1862609 123 D W SUP TO EC 34 2651 -1 c -,

758 C 1862609 F125 D W RET FROM LEVELING COMP 37SI 26511 -20 1C

p 759 EC 1862609 F125 D W SUP TO LEVELING COMP 37S 2651 -201 -. Ji 3-'' I

760 i ___

761 EC 1862607 F27 NO 1 D W PUMP DISCHARGE 48S 2652 -48 3

762 C 1862607 F27 NO 2 D W PUMP DISCHARGE 48S 2652 -48 - - - - -

763 C 1862607 F27 NO 2 D W PUMP SUCTION 48Sl 2652 -48 -,

764 ET C 1862607 F27 N0 1 D W PUMP SUCTiON 48S 2652 -48,3E .-

765 EC 1862607 F65 D W SUPPLY 48S 2652 -48 1

766 EC 1862607 F65 D W RETURN 48S 2652 -48 15-

767 EC 1862607 F76 W w FROM EXP TK TO PUMP SUCT 48S - 2651 -24 1 -2- r - .- '

-6-E - 18-62607 F3 I W TO Ai I ONa EXCHIIAN6 _ --

770 - { - - -$- - - -- - - -

771 COS 18 6 2 7 3 2  FI DR FW EXP TK NO I ABSORBER 5 5OP0P TEFLON DASH1 T. - -- _ _-25

772 COS 1862732 F1 DR AMINE FILL TK TD NOI ABSORB 49PT TEFLON DASH - -2

773 C03 1862732 FI IDR NO I ABSORBER I 49P TEFLON DASH1 t------

774 COS 1862732 Fl DR FW EXP TK NO 2 ABSORBER t 66S TEFLON| DASH1,

775 OS 1862732 Fl DR NO 2 ABSORBER 67S TEFLON DASHI - -

776 COW 1862732 FI DR AMINE FILL TK TD NO 1 ABSOR 67S TEFLON DASH1 -I

777 C I0 1UC?3 JF2 NO 1 ABS PUMP TO P4)D SAN TK 49P TEFLON DASH-, I

a I i- --F-2
7 OS 1862732 F2 0 1 ABSORBER DR PUMP SUCT 49P TEFLONJ DASH- J' -

779 1!0$S 1 8 62732 |F2 INO 2 ABSORBER DR IUMP SUCT 665 TEFLON' DASH -s
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7M CM 18 52~ F2 N, W A8Sft 1o IfO.3 A ~ TX =

-701- 0D 1f.26 TRl, PlU 3UC - S+' Tt 1 675 8- Y 4- 1 - 2 s L
7B2 TD 1J62760 F27 TRIM PtIP DISCN.t 67s L e9 TY 3- IC - v

783 TD 1862780 F28 RIMIN -PUMP SUCT TRM 2 6 i -16 24

A, 784 D 1862780 F35 PRIMING V SUCT FROM TRIM PUMF 67S I 1509 -12 2E

785 rD 1862780 F70 RIM PUMP DISCH GAGE LINE 1 71P 2651 - 6 1Iv

8 786 rD 186Z780 F70 TRIM PUMP SUCT GAGE LINE 71P 2651 - 6 IZ - - -,

787 rD 1862780 F70 'RIMING PUMP SUCT GAGE LINE 71P 2651 - 6 11 - .. -- -

- 788 rD 1862780 F104 PRIMING PUMP DISCH GLAND LUBR 67S 2651 - 814 14 -- --

-789 _ - -_- - - - -

790 TD 186Z782 F30 DRAIN PUMP SUCT 76PI EB- TY. 4 INC-

791 TD 1862782 F31 DRAIN PUMP DISCH 76P EB- TY 3 INC

792 TD 1862782 F32 PRIMING PUMP SUCT 76S 2651 -16 24 - -

793 rD 186Z782 F39 aRIMING V SUCT FROM DRAIN PUMP 75S 1509 -12 24

1/794 TD 1862782 F48 3AGE LINE DRAIN PUMP DISCH S 2651 - 6 12 - 5 r
- 795 rD 1862782 F48 GAGE LINE DRAIN PUMP SU81S 265 6 - - -12- - -

796 rD 1862782 F48 SAGE LINE PRIMING PUMP SUCT 81S 2561 - 6 1l

797 TD 1862782 F141 DRAIN PUMP GLAND SEAL 76 2651 - 81 -.

798 - -

7 99 TD 1862775 F28 SUBM PUMP DISCH TO DRAIN MAIN 19PI 150901 -40 1 -
H 300 0 j { ' { v - -. - 3 7

TZ00

AM 301 T 186299W F38 SEA PRESSURE GAGE PIPING AFT 75P 2651 -4 5 . - - -.- ,

A 302 ED 18629 F36 SEA PRESSURE GAGE PIPING FWD 2651 - 4 - - - -

303 TD 1662929 f42 AFT SIGNAL EJECTOR GAGE PIPING 75P 1509! - 4 IC-

-304 1=] t { -- t---- s
__ _______________ __ ___ Ih7 7



PORTSMOUTH NAVAL SHIPYARD

USS THRESHER SS(N)593

TEST CHECK-OFF LIST PSA

NON - NUCLEAR

Date of Issue - 12 FEB 1963

One copy with original record of Proceedings

Copy of this exhibit may be obtained
from:

Code 303B
Portsmouth Naval Shipyard
Portsmouth, New Hampshire

EXHIBIT (69)



USS THRESHER SS(N)593

SHIP'S FORCE TEST SCHEDULE TO SUPPORT
FOLLOWING DATES:

HOT OPS - - - - - - - - -2/11/63

STEAM OPS - - ---------- 2/15/63

CRITICALLY- - - - - - - -2/20/63

FAST CRUISE - - - - - - -3/7/63

Dated 6 FEB 1963

One copy with original record of Proceedings

Copy of this exhibit may be obtained
from-

Code 377D
Portsmouth Naval Shipyard
Portsmouth, New Hampshire

EXHIBIT (70)



USS THRESHER SS(N)593

AVAILABILITY 13 July 1962

PSA Regular Schedule (Area Rev. #4)

PRINCIPAL EVENTS

Past Cruise ..... .... .7-11 Mar 63

Sound Basin ........... 15-18 Mar 63

Sea Trials ............ 18-20 Mar 63

'Date Issued 20 FEB 1963

One copy with original record of Proceedings

Copy of this exhibit may be obtained from:

Code 303
Portsmouth Naval Shipyard
Portsmouth, New Hampshire

EHIBIT (71)
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Exhibit 28

DESCRIPTION: Rubber glove (right hand) size large Sa
paint smeared, bearing label "QM(CTCR -
11705-E-62"

LOCATION: No positive identification of glove to
pinpoint location.

Exhibit 27

DESCRIPTION: Rubber glove (left hand) bearing label
"Miller MP Rubber & Plastic Neoprene 10"

Similar type gloves size 10 were issued to
USS THRESHER for antidecomtamination gloves.

LOCATION OF
STOWAGE FACIL-
ITIES: In upper level of Auxiliary Machinery Space,

Frame 64, approximately 18" to Port, and
overhead in GSK Storeroom at Frame 50 ap-
proximately 12" to Starboard.

61e 1;j C/ a/va X- Reu0.4.t7(iyJ

Exhibit 25 A (Z e

DESCRIPTION: Large glass now labeled #3 containing:

(1) Two pieces of foamed plastic (white
-ith oily black discoloratio.n)

LOCATION: Midship orntri~zeet. ' imil-at material Used
as .ntulat'ion around Refrigeration Storerooms
on USS THRESHER.
(2) Small pieces of cork

LOCATION OF
SIMILAR- CORK
MATERIAL ABOARD
USS THRESHER: (a) Upper Level - Engine Room

(b) Upper Level - Auxiliary Machineryr
Compartment

(c) Overhead of Reactor Tunnel
(d) Forward side of Bulkhead 52 in-

cluding Webs and all structural
members down to 21-8" Deck ABL

1
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(e) Entire forward side of Bulkhead
51 down to Deck at 7'-8" ABL

(f) Forward and Aft Bulkheads of
Battery Compartment down to 51"
above each battery foundation
step.

(g) Midship Compartment between Frames
51-28 from 14'-8"? Deck to 7t-8"
Deck, cork applied on pressure hull
and frame welds, including flanges
of frames; also including upper
structure of torpedo impulse tanks.

(h) Midship Compartment above 14'-8"-
Deck, cork applied to Frame Webs,
Flanges and Bars, Deck Mount brack-
ets.

(3) A quantity of dark oily substance.

LOCATION: No positive identification of material to
pinpoint location.

Exhibit2

DESCRIPTION: Small bottle now labeled #2 containing:

(1) Small pieces of cork

LOCATION: Location of cork is as explained in Exhibit
25.

(2) Small pieces of polyester microballoon.
material. (NOTE: Polyester resin
phenolic spheres with hardener)

LOCATION: a. Voids at Frames 104-105
be Voids of Stabilizers
c. Voids of Rudders
d. Voids - Bridge Access - Fairwater

(Center portion of Microballoons in this ares
was scheduled to be removed during overhaul
of USS THRESHER)

e. Voids of Fairwater Planes
f. Voids - Shaft Brg - Outer Shell
g- Transit-i-on- void frames-77-78
h. Forward Messenger Buoy
j. Aft Messenger Buoy

2
Z:,6/ an



(3) Small piece of plastic material (white)

LOCATION: Midship Compartment. Similar material used
as insulation around refrigeration storerooms
on USS THRESHER.

(4) Several small pieces white and off-color
gelatinous material.

LOCATION: No positive identification of material to
pinpoint location.

Exhibit 23

DESCRIPTION: One (1) bottle of clear liquid about 1/3
full now labeled as 1A.

LOCATION: No positive identification of material to
pinpoint location.

Exhibit 22

DESCRIPTION: One (1) bottle of clear liquid (full) now
labeled "I#1".

LOCATION: No positive identification of material to
pinpoint location.

DESCRIPTION: One (1) small plastic squeeze tube with
following markings "IBaker's Flavors Better
Too - Squeeze Gently".

LOCATION: IF this material is from USS THRESHER, it
could have been located in area of Galley,
Scullery, Crews Mess, Officers Pantry, Dry
Provisions Storeroom, Officers Wardroom.
If material required chilling - Chilled
Storeroom.

Exhibit 26

DESCRIPTION One small glass now labeled #4 containing,.

(1) One (1) small piece of pale yellow
plastic.

LOCATION: No positive identification of material to
pinpoint location.

3



(2) Two (2) small pieces of cork.

LOCATION: Is as explained in Exhibit 25.

(3) One (1) piece of plastic, off-white
in color, with partially visible
markings.

LOCATION: This material was identified as part of a
capsule of Polaroid photographic material.
Material not positively identified as ship
equipment. If from USS THRESHER it could
be located in any compartment within ship.

Exhibit 20

DESCRIPTION: Two (2) amber color translucent rubber
gloves, both right hand size 8 similar to
surgeon's gloves. One (1) glove had
stained fingers and both bore a diamond-
shaped "Pioneer" label.

LOCATION: Unable to positively identify glove as hav-
ing been issued to USS TiHiE&SHER. However,
from inquiry of Supply Department, surgical
gloves issued to THRESHER bore trademark
of "Wilgard", manufactured by Wilson Rubber
Company. !-John Rentensteiner, former member
of USS THRESHER'S crew, stated that Ship's
Force had purchased g'loves which Supply
Department has no record.

Exhibit 19 One (1) doughnut-like, cy~i..iarical, tans
colored, foam float similar to a rope floa-1

DESCRIPTION: This was about 3 inches irl diaaeter by 2
inches in height. Material identified atS
Neoprene rigid foam.

LOCATION: Unable to identify material as part of
structure of USS THRESHER.

Exhibit 21 One (1) large yellow plastic sheet about,
1" thick x 12 inches x 10 inches with tVic,

DESCRIPTION: (2) reasonably square edges and two (2f
irregularly shaped edges, one (1) shownr-
evidence of a pipe having penetrated iT.
This sheet bore a dimly dliscerrnabLe l
"BORATED" GRADE II.

4
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Exhibit 21 - continued

LOCATION: Similar material was installed on USS
THRESHER'S Reactor Shielding Bulkheads,
Frame 52, 60, and Reactor Tunnel Passage-
way Bulkheads.

Exhibit 57

DESCRIPTION: (1) One (1) large yellow slab of yellow
plastic material resembling borated poly-
ethylene, irregular fractured edges and
two (2) circular openings for piping;
sample appears to have been heavily com-
pressed. Identified as borated poly-
ethylene.

LOCATION: Similar to locations listed for Exhibit 21.

(2) A number of particles clingingand
imbedded particulate materials removed from
slab - lead, set AS, low alloy steel
(magnetic and imbedded magnetic wire), and
organic fibers could also be part of ad-
jacent structure of areas listed for Ex-
hibit 21.

Exhibit 58 Many pieces of miscellaneous material.

Exhibit 58(A)

DESCRIPTION: (1) Yellow plastic - char on surface.
Identified as borated polyethylene.

LOCATION: Similar to Locations listed for Exhibit 21.

Exhibit 58(B) (2) White Plastic identifiel as virgin
DESCRIPTION: polyethylene.

LOCATION: Similar to locations listed for Exhibit 21. L

Exhibit 58(C)

DESCRIPTION: (3) Pale Yellow Plastic identified as
Commercial Polyethylene.

LOCATION: Unable to pinpoint location.

5 /x i4,/ (e )



Exhibit 5q( n)
DESCRIPTION: (4) Hard resinous material. Identified

as compounded epoxy resin (microporous).

LOCATION: Unable to pinpoint location.

Exhibit 58(E)

DESCRIPTION: (5) Off-color hard resin identified as
high density foamed polyurethane.

LOCATION: Unable to pinpoint location.

Exhibit 58(F)

DESCRIPTION: (6) Red Plastic Cap identified as poly-
ethylene (commercial).

LOCATION: If Cap comes from USS THRESHER, it could
have been located in any Compartment.

Exhibit 58(G)

DESCRIPTION: (7) Small Piece of Yellow Plastic
identified as Borated Polyethylene.

LOCATION: Similar to Areas specified for Exhibit 21.

Exhibt- ~9 Several Miscellaneous Items

Exhibit 59(A)

DESCRIPTION: (1) Yellow Plastic identified as borated
polyethylene.

LOCATION: Similar to Areas specified for Exhibit 21.

Exhibit 59(B)

DESCRIPTION: (2) White Plastic identified as Virgin
Polyethylene.

LOCATION: Similar to Areas specified for Exhibit 21.

6 fX/h, (5t S)



Exhibit 59(C)

DESCRIPTION: (3) Piece of Hard Plastic identified as
compounded epoxy resin.

LOCATION: Unable to pinpoint location.

Exhibit 59(D)

DESCRIPTION: (4) Piece of Red-Brown porous plastic
(flat) identified as sytactic foam-poly-
ester-microballoons void filler material.

LOCATION: Similar to locations listed for Exhibit 24.

Exhibit 52(E)

DESCRIPTION: (5) Brown Grease-like substance identified
as P*trolatwu Type Grease.

LOCATION: Unable to locate.

Exhibit 59(F)

DESCRIPTION: (6) Small pieces of porous white plastic
adhering to grease identified as low density
Polyurethane foam.

LOCATION: Unable to pinpoint location due to lack of
positive identification.

Exhibit 60

DESCRIPTION: (1) Two plastic covered buoyant cushions
slightly stained orange-red. Appeared to
be buoyant elements from orange colored
life jackets. Fiber removed from one proved
to be non-flammable continuous synthetic
fiber, evidently "Kapok"t.
5 he7 g/ t4,ag '/ i c cAup4 s i

LOCATION: Control Cgntef, Frame 33, Starboard.

C
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5 #pr 1963

ftom: 3039
To: 310

9mbji & S TSURRO (iS(Si5jj) Dock Trial Inapeetioa or Test itt Got
accaqiliabed Pv~or to Sea Trials *Ariug P.* S.A.

1 * Tkofl e listedi o ift Lto LI Job4cer * TAK Wumber ead pararq'b,
mae t en caI tube~dprier to sea Twitafor subject veessel

15-930-20325 43-01-001 4.5 X56

15-930-20925 01-10-005 Several unsatisfactory itemis still rim&ta X56

15-M950.213 38-03-010 Satire Mem .5

15-930-5080 48-01-004 4.4 Aft tim 138

15-930-514(1 58-01-004 4*.3 X56

14-930-52601 21-01-009 4.1 Operation of N53. mda NS2
Aznhor Ceor 138

15-930-526)3 17-01-004 4.4.3.3 X51.

15-930-51315 49-01-00 4.2 £56

15-930-50614 58-01-003 4.4 5

15-930-5083 Special Test mS a X56

15-930-20906 41-01-001 Teot no*t acceptable ~

15-930-2M83 65-05-071 4.4.2.6 5

COPY to: V
313. 3031, 303, 936, 938.
947. X51, 303*-2, XII

-IBIT (73)
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P-tTIMOUTH NAVAL WHIPYAND
PORtTSM.OUTH. M. '4 2p4tpwrfesoMoTKUF ~ 264B

SS ()593/9490
22 Apr 1963

RIANDUM

fromt 2641
To: 240

Subj: U3S THRISHIR (SS(N)593) High Pressure Air System, comments
on

Itci: (1) Record on SS(N)606 (TINOSA) Air Bank Equalizing Tinm

1. It has been reported that,on two (2) occasions, it was found
to take 78 second& on 5S(N)606 (TINOSA) to open bank stop valves
and that the Design lecture stated they were trying for 60 seconds
in lieu of 30 seconds.

2. Change Orders 151 and 213 require the following:

"Air bank solenoid stop valves shall be designed to linearly
costrol pressure equalization across the valves. The tim to
equalize upstream and downstream pressure regardless of downstream
volume shall be 30 ± 3 seconds."

3. Code 2641 cooients:

S. USS T113H5tR 5SQN)593). The equalization time was
checked and specification met as indicated by pressure gages,
located in air regeneration space on USS THRESHER (SS(N)593).
These tests were witneased by Chief Stokel and Chiot Johnson
of THRISHIR prior to original ship's trials. A report of the
tests was made verbally to Lt. by these persons, who
accepted the test results.

b. $SSN)%O.(TINQA).

(1) Crew training lecturer was Mr. L. Bosse. He *x-
plained that the bank actually equalizes in 30 + 3 seconds; how-
ever, the verification light on the ballast control panel will
light in approximately one (1) minute. He has apparently bean
misquoted. Shipboard test memorandum 849-01-006 Rev A attach-
ment was signed off on 27 December 1962, which indicated satis-
factory compliance with the requirement 30 + 3 seconds.

xh b/ b >

(b) (6)



MTK 264B
SS (N)59J/949u

(2) The b3llast control panel bank indicator light is
controlled by a switch on the bank stop valve. The bank stop
valve must be 987. open betore the light will come on. It inas been
found tnat it takes about 90 seconds for the indicating light to
actuate;however, in no case has the actual equalizing time ex-
ceeded specifications. Enclosure (1) is a set of readings made
at 0100 hours on 19 Apr'l 1963 on TINOSA, which verify tihe above

statements.

Copy to:
240
260
2.4
264B (2)
246B
0IC SS(N)606

,- .' /'i- > -

(b) (6)



HEADER ORIG FINAL TIM TO EQUAL AT T lM TO
PRESS PRESS EQUAL PRESS AIR MAKIPOL GET LIGHT

AIR BANK 1 - 32. sec 78

AIR BNK 2 - 28.25 sec 50

AIR BANK 3 - 26.5 sec 61

K 26. sec 62
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SS(N)593 CREW RAINI M

LNg. 15

Title: Steering and Diving Hydraulic Systems

Training Aids: (See list on last page)

Ojectives:

1. To familiarize the trainees with the over-all make-up of the at-e

ing and diving systems.

2. To acquaint the trainees with the names, locations, and purposes

of the principles system components.

3, To familiarize the trainees with the operation of the system.

4.' To develop a knowledge of the safety precautions to be observed

when using the steering and diving system,

Presentation:

I. Over-all make-up of the steering and divitn system. The steering

and diving systems are made up of a set of control surfaces. These con-

trol surfaces are namely:

a. ;The rudder (See Training Aid Booklet, pg. 5)

b. The Stern Planes

c. The Fairwater Planes

1. The rudder is located forward of the screw and mounted above and

ilov te t tI6 4ri& ~of tIe 1 hip. The ruddei is ised to *ther the ship

"hen thmev*s 86, r sarf aced.

:I 'the btfirA Pla ies a'e located forward of the screw and mounted it a

horisontal plane on either side of the centerline of the ship and mounted

on the aftei .d of the stabilizers.

EXHIBIT
EXIiTS)



3. The fairwater planes are located on each side of the fairwater, for-

ward end. Each plane is mounted on a commoA shaft and moves togeth".

4. All control surfaces are permanently rigged out.

5. The steering, stern planes and fairwater planes all function in a

similar manner. Only location of the various components will be d4f-

ferent. Therefore, a description of one of the setseof planes will be

similar in operation to the rest.

II. OPERATIN OF THE RUDDER (Use Training Aid Booklet, pg. 48)

A., The rudder is mounted on a shaft. The shaft is caused to rotate

by the push and pull of a hydraulic cylinder. The hydraulic cylinder

is a douhle-acting cylinder. That is to say, oil pressure can be supplied

to either end of the cylinder, causing the cylinder to move in the direc-

tion of the oil pressure. There are three modes of operation for the rudder:

1, Normal hydraulic system - which is an electro hydraulic system that

can operate the rudder from electric signals which are transmitted from

the steering control station.

2. Emergency - which is A manual hydraulic system that ports oil directly

to the control surface rams, The controls are also mounted in the Control

Room.

3. Hand System - which is a manual hydraulic'system that ports oil

directly to the control surface. The control valve is located near the

respective ram mechanical indicator.

B. Normal Hydraulic System. (Use Training Aid Booki4ti,

As was baid before, the rudder is controlled by 8 t' iC At Ah
As b ajh~ eiu ft That

iovement of the ram causes the rudder to move tn a X a Ait
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A:

required to steer the shii. Oil pressure is potted to the jan through a

servo valve. This servo valve is made up of a slave valve; which has a

main spool that is hydraulically operated; motmted on top of this slave

valve is a pilot valve which pilots'oil pressure to the. in spool caus.-

ing the spool to MOV4 In the prper direction. The pilot valve has a

force meo=tor which is electric And causes the pilot sp$oi to mve in

the proper direction. The force motor receives electric current sig-

nala from an amplifier. The a4lifiLr In turn receiSes voltage signals

from the helx station or ordering pont and also receives voltage signals

from the feedback portion or from the ram, so that, the amplifier becomes

a umIAS device and also a transmitter of current signals to the force

motor. When the signal from the ordering gtatiori is equal and opposite

. magntude to the signal from the feedback signal the amplifier will

sno ig8al .or zero current to the servo force motor. In this posi-

;tion. the servo valve is in a neutral position and is blocking the oil

ports tp the ram. That is to say, no oil is flowing to or from the ras

when the 4ervo valve is in its neutral position.

C. Rudder .unct.on. (Use Training Aid Booklet, pg. 49). Let us

take a look at a left rudder sequence and see what happens.

1. The helmsmen rotates the steering wheel counter-clockwise to let's

:ay an ordered angle of 20 degrees left rudder. As he rotates the helm

he is actually rotating an electrical synchro.

2. This electrical synchro sends a voltage to the amplifier and let us

call that voltage plus ten volts. Now, since the rudder is. in a neutral

position, the feedback synchro is generatingm n electrical signal and,

3



therefore,'sends no signal to the amplifier or zero voltage to the amplifier.

3. The amplifier sums up zero voltage and the plus ten volts that it re-

ceives and, therefores sends a carrent which has a positive polarity to the

servo force motor.

4. The servo force motor receiving this positive current moves the pilot'

spool to the servo valve to tha left.

5. The pilot spool thea ports oil to the main spool of the servo valve

causing the main spool to shift to the right.

6. An the spcol shifts to the right it opens the pressure port to the

left hand aide of the ram and opens the return port to the right hand side

of the tam causing the ram to move towards the right.

7, As the rak moves toward the right it generates, through a feedback

synchros a negative voltage which is increasing in proportion to the dia-

placement or movement of the ram.

8. As thevoltage from the feedback synchro increases, it is being summed

at the amplifier and the positive voltage from the control station or

helm synchro added tOgether with the negative voltage from the feedback

asynchro will cause the current which is being transmitted to the force

motor to decrease.

9. When the current to the force motor reaches the operational range

or the control range of the servo the pilot spool will start to close

which will in turn tend to close the main spool of the valve which will

then meter the'flow to the ram causing the ram to slow down.

10. When the ram has finally reached its ordered position of 20 degrees

left rudder it will be generating an electrical voltage of -10 volts

4



:which will be equal and opposite to the plus 10 volts which is generated'

frM the helm station.,

11. Since the voltage is canceled and becowes zero the force motor wlil

receive no current or zero current from th d aiplifier causing the pilot

a poo to center to its neutral position which in turn will cause the maim

spool to center to its neutral poition which will then blocks the ports

to the ra* cau$ing the ram to stop at the ordered angle.

12. As long the helm is hed at its ordered angle of 20 degrees lta

mtvddr, th* rud4er will remain in its ordered position.

13. :ow let'ts suppose the helmonan returns the helm to neutral or eo"

414. As the helman returns the helm to zero, he' ctually is canceling

out the .ordered angle voltage of plus 10 volts to the amplifier. How.

ever, th ran tannot respond as quickly as the rudder, therefore, in

the t ial CAse it Ia still at its 20 degree ordered position which lai

-acti~lly generating minus 10 volts to the amplifier.

15. The amPlifier now sums up the two voltges and since it hav zero

vltage from the helm it will snd a current to the servo valve which has

anewgative polarity.

16. This negative current will now cause the pilot spool to move to the

left.

-4 w -a~ vhe theleft it will port oil to the M-A

spool of the valve causing it to move to the left.

am.' ae mti: spobl iill then post oil so that the proe.,urO 4ie of the

Il *IM a' $e p ti ii tght hand iddi S i
\ id

:k : $ &n l:



wIII be open to the left hand side of the ram, causing the ram now to move

to the left which tends to make the rudder moire to the right.

19. As the rudder moves to the right, it will send a decreasing voltage

signal to the amplifier from its feedback synchro.

20. As the voltage to the amplifier decreases, the summed up voltage

wiIi also ddcueaae because there is no voltage being tranamitted(/from

the helm station.

21. As the voltage approaches zero the servo valve curtent will start

to approach zero which will cause the pilot spool to start to center /

causing the main spool to start to close causing the oil to be metered

to the ram, slowing down the ram.

22. When the ram has reached its neutral or zero position the summation

of the voltage to the amplifier becomes zero, therefore, the current

tto the force motor is zero and the servo valve will go to its neutral

position blocking the ports to the ram causing the ram to stop at zero

Angle. ::

In sumnarizing we can say then that each set of planes is controlled

in a normal position by a servo control loop so that the planes or

rudders will follow the position of the ordered control whether it be

a stick or a wheel.

Normal operation of the various control surfaces is directed through a

servo control valve.. However, the power supply for normal operation

can be from either a pressure demand system or a constant pressure system.

The selection of which power supply to be used is located on a panel

Id;; 0\ : 0 0 : 0: t 0 06



mounted la the Control Room on the ballast tank. This panel allow an

operator to select either one or the other power supply for normel opera-

tie. of any of the control surfaces; that is, any one of the coetrol

surfaces may be operated by either of the power supplies at any time

during normal operation of the ship.

Pressure demand system is nothing but a pump and tank pumping oil to the

servo valve through a pressure compensating valve. This pressure com-

pensating valve will by-pass oil when oil is not required at the rams,

will flow the exact amount of oil that is required at the rams and by-pass

the moess oil that is coming from the pump.

The constant pressure system is actually the accumulator part of the

main. hydraulic system which will be covered in a later lesson. It

suffices to say at this time that the constant pressure system has a

bank of accumulators which are charged off a pump.

D. (Use Training Aid Booklet, pg. 49). Emaxmenvy operation of the

ship comes from a separate control loop than that of the normal operation

of the ship, however, certain hydraulic lines are common to both systems.

We can choose either emergency operation or normal operation with the

use of a power transfer valve, therefore, the lines from the power

transfer valve to the ram will be common to both systems. That is to

say, we pipe hydraulic lines from the servo valve to the power transfer

valve ta the noral system. For the emergency system we pipe lines from

our emergency control valves to the power transfer valve. By stifting

K 7



the power transfer valve we can shift from one modeof operation into the

other. That is, we can shift from normal intb emergency operation. Shift-

ing from normal to emergency operation will.be covered in a later lesson

plan.

The emergency operating system is simply a hydraulic control valve which

ports oil directly through the power transfer valve to the hydraulic rams.

The control valve is a 4-way manually operated valve which is located in

the Control Room. Each set of planes, fairwater, stern-diving and rudder

has a separate control valve for emergency operation, located at a

separate control station in the Control Room.

A power for emergency operation is taken from the system.

The system will be covered in a later lesson plan. It

suffices to say at this time that the system comes from a

set of accumulators which are charged by a pump.

E. (Use Training Aid Book, pg. 49). Hand operation of the various

control surfaces is similar to emergency operation in that direct porting

of oil to the rams is used. However, the hand system does not go through

the power transfer valve. In order to utilize the hand operating system

of the vessel, you must open and close ball valves which will isolate

the rams to the hand operating system.

The hand operating system derives its power from a separate power'supply.

This power supply has a separate supply tank and also a separate pump

which is energized with a DC electric motor. The hand system is used when

both the normal and emergency power plants or systems have failed.

8

b(3) 10 USC 130

b(3) 10 USC 130

b(3) 10 USC 130



The hand system has three separate contol valves, one .for Aach set .of

-planes. The control valves are located near their respective raw such

that an operator can see the mechanical angle indicator when controlling

the movements of the ship. The ship caneol be controlled in hand opera-

tion from the Control Room, except for fairwater planes, as it lan be

controlled during normal or Unrgency operations.

III. PEcagtions to abserve when usin Syste

a. Rudder controls are over-sized for normal speads and operettas.

Basic teats reveal the need for an extra large rudder to provide steer>.

lng control at slow speeds. As a result rudder controls are extremely

sensitive at high speeds. Operators should avoid the use of large control

angles on control surfaces during high speeds.

b. Rudder movement at moderate and high speeds will produce a dive

angle on the boat. C9untersat this dive angle by placing rise on the

stern planes.

c. Avoid Jamdig control surfaces at extreme limits of travel. To

do so at dive at high speeds could be fatal.

d. In shifting from normal operation to emergency operation with

the use of the power transfer valve it may be found that the valve will

stick toward the normal operating position. If this happens the operator

can force the valve over to the emergency position by applying the air

pressure that is available to the spr$ig side of the power transfer valve.

The air value whith iS used to do this is located in the Control Room.

5 . NDt" &stgeny operatfn $ ho ship aid during hand operation

of the ship ii figt e t "eed that in Ovdar to bring the coutrol surfaces

9



back to zero or neutral position the operator must turn his control wheel

or stick to the oppo eate side of what he has ordered. In other words, if

the operator his ordered A 20 degree right rudder and returns the stick

to neutral the planes will remain at 20 degrees right rudder. In order,

to bring the plane back to zero the operator will have to turn his rudder

to the left watching the indicator and when the rudder has approached

zero the operator should then return the rudder control to zero.

WRINNG A&IS:

1. Training Aid Booklet - Vol. 1 - Piping SS(N)593

(a) Page 5 - Location of Control Surfaces.

(b) Page 48 - Control Console, Rudder, and Fairwater,

(c) Page 49 - Steering Hydraulic System.



Lecture No. 6

SS(N)593 CREW TRAINING

Title: Service Air System

Training Aids:

lo Training Aid Booklet, Vol. I, Piping

a. Page 33 - Service Air System

b. Page 32 - Diesel Start

c. Page 30 - Diesel Fuel Oil Tanks

d. Page 34 - IMT Blow & Vent

e. Page 11 - Fwd & Aft Escape Trunk

Objectives.

1. To describe the service air system.

2. To describe the power supply and the various pressure manifolds
that are available to the service air system.

3. To describe the various system components that are associated
with the service air system.

Presentation:

1. Description of service air system - The service air system can
be defined as the air system on the ship that serves all components using
air pressures from down to atmospheric.

2. Description of power supply and service air. The service air
system has three main headers which run fore and aft through the ship.
These headers are the header, the 100 PSI header, and the 20 PSI
header. The header is actually reduced from the high pressure

system, which was described in the high pretsure air aystem
lecture. The100 PSI header and the 20 PSI header are reduced from the

header. Yn the service air system there are other various
pressure reducing stationp which feed apparatus at lower pressure.
these reducing stations art: - which is used to operate
torpedo ejection pump ram return, reducer - which is used
to operate the snorkel head, and 100 to 15 PSI reducer - which is used
to operate various air conditioning controls.

3. Description of System Components - The following is a list of
system components which are operated in the service air system:

1 in

b(1)

b(1)

b(1)
b(1)

b(1)

b(1)
b(1)



A. Forward trim tank - the forward trim tank, which is
located approximately in the bow of the ship, contains sea water which
is used to trim the ship. Normally:sea water, is moved from the forward
trim tank to the after trim tank with the trim pump. However, if the
pump breaks down and the water cannot be moved by pumping, water can be
moved by the use of air pressure. This pressurizing system acts off
the system air header. The forward trim tank is pressurized by
opening valve ALP-161. This allows air to enter the forward trim tank,
pressurizing the tank, and forcing water through the various water
lines back to the after trim tank. The various sea water valves which
are normally opened and closed during pumping to allow water to flow
from the forward trim tank to the aft trim tank will have to be opened
during the air charging process. When transferring water via the water
pump the forward trim tank is open to the ship's atmosphere through,
valve ALP-162 and valve ALP-219; valve ALP-161 is normally closed.

B. Diesel Engine Start - the diesel engine start is done by
surizing the engine with air.. This air supply comes off a 250 PSI

line which has been reduced from the header through reducing
e AW2l.22. Diesel engine operation will be covered in another

lecture.

C. Forward Main Ballast Tank Closure Doors - Forward main
ballast tank closure doors in main ballast tanks 3B, 2B, 3A, 2A and-
main ballast tank 1 can be operated by.air cylinders. Normally, these
closure doors are operated by the air pressure which is forcing the
sea water out of the ballast tank. That is, by pressurizing the tank
with air, the water will force the closure doors open. However, each
closure door is attached to an air cylinder. The air cylinder is a
single acting spring return cylinder. Therefore, when the pressure of
the water in the main ballast tank, is less than the spring force in
the cylinder, the door will be closed, In case the door sticks or the
air pressure in the tank does not force the door open, the air cylinder
may be charged with air to aid or force the closure door open. These
air cylinders are connected to a charging connection. In order to
operate the air cylinders, a hose connection must be connected from the

source to the air charging connection on the closure door
cylinder line. Then, by opening valves ALP-lll and ALP-173 main
ballast tank 1. closure doors will open. By opening valves ALP-112 and
ALP-174 main ballast tanks 3B, 2B, 3A, and 2A closure doors will open.

D. Sea Chest Valves - The various sea chest valves on the
ship which allow sea water to enter or leave the ship sometimes clog
up. When these valves clog up, it is necessary to blow them to remove
the clogging material. The service air system has provided.air connec-
tions to these various sea chest valves. A hose connected from the

sxurce to the connection on the sea chest valve will blow these
valves clear of foreign material.
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E. Fuel Oil Tanks - The diesel fuel oil tanks which are located
fore and aft in the ship are sea water compensated, That is, when fuel
oil is used in the tank, sea water is allowed in to replace the used
fuel. The fuel is normally pumped from the tank to the diesel engine.
However, if the pump fails, there is a charging line. which is similar to
the trim tank charging liue in operation so as to mane the fuel oil to
the diesel engine. This charging line comes from the service air
system. Each individual fuel oil tank has a separate air charging con-
nection mounted to it. This charging connection also has a pressure
gauge mounted on it. In line with the shut-off valves is a palm-operated
three-way, two-position, spring return to open, valve. This valve is
normally open so that the fuel oil collecting tank is open to ship's
atmosphere when the various valves are open. When the charging line is
connected to its charging connection and the valve that has the charging
connection is open, air pressure from the ship's service air supply will
then enter the ship's atmosphere. The operator is forced to push the
palm button down in order to pressurize the fuel. oil tanks. ,!y regu-
lating the shut-off valve and operating the manual valve the op--Z,-z-e1tor
can safeguard against rupturing the fuel oil tanks which arc -iot hard
tanks.

F. Ne ative Tank Vent toLR Shi - The negative tank is vented to
the ship's atmosphere through two separate hydraulic controlled valves.
ALP-118 and ALP-117 are two-way, two-position, normally closed, air
valves which are hydraulically operated and electrically controlled at
the ballast control console.

G. Fuse Valves - Mounted in various parts of the ship, coming
from the header, are fuse valves which have charging connections
on them so that they can be plugged in for operation of any of the
ship's apparatus. The fuse valve is simply a valve in which if the
pressure drop on the output side of the valve falls below a
predetermined amount, the valve will close, preventing the ship's supply
-from being depleted.

H. Torpedo FiringSy§stem - The torpedo firing system or part
of the torpedo firing system is operated with air, reduced from

The torpedo is ejected by a hydro-pneumatic ram utilizing
air reduced from H.P. air bank #1. The hydro-pneumatic ram is

returned to Battery position using 110 PSI air reduced from
service air.

I. Air Whistle - There are two air whistles mounted on the
fairwater of the ship. These air whistles are controlled by two, two-way
two-position, mechanically operated valves. The valves are ALP-337 and
ALP-78. The air whistles are operated from the 100 PSI system header
that runs through the ship. The operation is very simple. By pulling
on the lever the operator opens the valves allowing air to go to the
whistles; releasing the handle to the whistle will spring return the
valve to close and shut the air supply to the whistle.
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Ji Antenna - As was pointed out in th.e external mast
hydraulic system lecture, the whip atent na -.s .raised with air pressure.
This air pressure comes from the system air header in the ship.
The air pressure is reduced to 60 PS! through. solenoid controlled re-
ducing valve. Ao actuate the reducer, the solenoid No. 2 must be
energized. Air is then allowed .-o enLer the wnhip aetenna mast. The air
pressurizing the whip antenna to 60 PSI will raise it. When, the zwhip
antenna is in the raised position, fce pressure will be 60 PS.l To lower
the whip an.tenia, denenergize solenoid valve N. 2. This will allow all air
in the mast to vent to atmosphere except 30# through the relief valve
attached to No. 2 solenoid valve. The hydraulic motor which drives the
whip antenna down is then energized. As the hydraulic motor rotates, it
pulls the whip antenna down. When the whip antenna is finally in its
lowered positionr,, solenoid valve i# is energized and the szmll volume
of the remaining air is vented to atmosphere through the reducer relief
valve. This keeps the whip antenna do T e hydraulic motor and both
reducer solenoid valves can then be de-e nergized and the 'frip a lten a is
in the stored position.

K. Snorkel Exhaust

L. Srmrkel Thductien /iA Ed Snor k.el sho ivel lv.CioLn as rn
air pressure line wvhich comes from the 20 PG7 header. This line is
used to promote draining the water from the snorkel induJ:tion maeet to
negative tank. valves ALP-70 and ALP-68 must be opfered to blow the

 from the snorkel induction mast . T.he snorkel induction mast also
has a vent. ng valve ALP-68 and opening valve ALP-69 will vent the
snorkel induction mast to the ship's atTo ere. is velnt should be
opened when raising and lowering the masts

M. Periscope and Jet Box -S M;e"tJ.ed in the periscope is ans air
line which is used for defogging aged cc:rT) of the periscope lens. The
air line which runs up to the perisc.oe ito dry the lens is suplie rith
air pressure from the 100 PSI air header. When it is required, the valve
which operates the air jet box can be energized to allow air to run to the
periscope, defogging or drying it.

N. Snorkel Head - The snorkel head has a poppet type valve
which can open and close the snorkel mast.l This snorkel head is air
operated. The operation of the snorkel head comes from the z00 PSI.
system pressure which has been redaed from the h'eaader or the

header. When the snorkel mast is raised, the snorkel head may
be opened by energizing valve ASLP-1. Valve ALP-61 is a double three-
way, two-position, solenoid-controlled valve. The electrical controls
for the valve can be found on the ballast control panel. When valve ALP-61
is energized, pilot air pressure moves the spool to a position that allows
air to go up into the snorkel head, moving the snorkel head up, opening
the snorkel mast, If for any reason a wave comes along and slaps the top
of the snorkel heads it will energize electrical switches which will then
de-energize the solenoid, moving the main spool to a position which will
allow air pressure to close the snorkel head. In addition to this out-
board safety device, there is an inboard safety which will allow quick
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closing of the snorkel head. Mounted in the line, which feeds the peri-
pe drying air jet box, is a three-way, two position, manually operated,

spring return to open, valve. This valve is ALP-338, By hitting the
hand button on ALP-338, the operator will vent air from control valve
ALP-61. The vented air will cause the main spool of valve ALP-61 to
shift to the position where the air pressure from the 200 PSI source
runs up into the snorkel head and closes it, Valve ALP-338 then acts
as an over-ride on the solenoid valve of ALP-6L.

0. Sanftay Tank Blow and Vent Manifol Sanitary tanks #1,
2 and 3 have an air pressurizing system that is used to blow the tanks
clean and also to vent them to the ship's atmosphere. Each tank has
an individual blowing and venting system, so a description of one will
suffice for all three. When a sanitary tank must be discharged to sea,
it is necessary to charge the tank with air. This charging air is taken
from the  system header, A line from the syste. header is
connected to the blow and vent control valve, nitary tank #1 is charged
by valve ALP-27. Sanitary tank #2 is charged by valve ALPY26, Sanitary

k #3 is charged by valve ALP-216. Each valve is a four-way, four-
position, manually-operated, valve which is spring detented to hold it

ny one of the four positions. The sanitary tank during normal
operation is vented to the ship's atmosphere and the control valve is
placed ir the venting position which allows the tank to vent itself
through a filter to the ship's atmosphere. When it is necessary to blow
this tank, the various drain valves which discharge into the sanitary tank
are closed, The air pressure control valve is then moved to the Blow
position. This valve is also a metering type valve, Each tank has a
pressure gauge mounted on the charging line so that the operator may
charge the tank to any desired pressure. When the tank is charged to
the pressure necessary to blow the tank to sea, according to ahe depth
that the ship is at, the operator then puts the control valve into the
Closed position. This Closed pOsition blocis all of the ports of the
sanitary tank. The sanitary tank discharge valve is then opened to the
sea and the sanitary tank is blown free of all matter. The discharge
valve is then closed and the manual valve is placed in the vent through
orifice position. This vent through orifice position vents the sanitary
tank through a restrictor, This restrictor will slowly bleed the air from
the sanitary tank through the filter, This is done to prevent damage to
the filtering elements which could occur if the sanitary tark were o'pen
directly to the filters without an orifice, When the tank is finally com-
pletely bled of all air and the pressure in the tank is equal to the
pressure in the ship's atmosphere, the control valve is then put into
the fully vented position so that the tank, is fully vented to the ship's
atmosphere, and is once more ready for normal operation. Mounted on each
pressure line to the sanitary tank is a relief valve which is set at

This relief valve prevents over-pressurizing of the tank during
the discharge process,

P. Air Conditioning Cotrols - Various air conditioning controls
are operated from the ship's service air supply system. The air
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is reduced down tc 100 Ps:r. This ai.l is further reduced down to 15 PSI
through a separate redvcer. Air conditicoiiing cont^u½ will be taken up
in another lesson.

Q. pth Detector Mounted approximately amidships is a
depth detector. This depth detectot allows water to enter through the
hull of the ship thrOlugh ball type valves 'so as to record the depth of
the ship due to the sea water pseisure, Sometimes this ull valve
which allows the water to enter is clogged. Therefore, a separate line,
is connected to the hoad of this ball valve tb an air charging valve;
This air charging valve bas a chatging air connection mounted on it i

which can be plugged tnto the ship's service supply to blow the valve
clean of all foreign hatters

R. Shallow Dept:h Recorder - The ship has a shallow depth gauge
which reads the depth of the ship from the pressure of the sea water.
This valve also has an air charging valve for blowing any clogged
material from the hull valve. It is similar in operation to th depth
detector charging valve.

S. Potable Water The potable or drinking water on the ship
is charged with air. pressure so as to distribute the water throughout
the ship to various drinking and faucet stations0 Th-iis charging air is
taken from the 20 PSI h*adert The potable water tank is normally open
to this 20 PSI system. Valve AlP-7 is Closed and valve ALP-82 is when
filling potable water tani. #2. Potable water tank #1 is fi1M& by
closing valve ALP-o85 and opening AlP-86. In a similar manner, potable
water tank #3 is filled by opening valve ALP-84 and closing valve ALP-83.
After fill]ing with water, vent valves are clca-d and 20# air vvwe& are
opened to the tanks. The tanks are now ready for use.

T. External 1viast Hydraulic Oil Su 1- Tank The external mast
hydraulic system oil supply tank is charged with air pressure. This
air pressure is taken. from the 100 PSI system header, The charging line
has a check valve to prevent oil from backing up. It also has a set of
hand control valves which are used to charge the tank, Opening valve
ALP-48 and Closing valve ALYP-264 will charge the tank. Closing valve
ALP-48 and opening valve ALP-264 will vent the tank to ship's atmosphere.

U. Aft Mair. Ballast Iamk. Closure Doors - The after main ballast
tank closure doors, in main ballast tanks 6B, SB, 4B, 6A, 5A, and 4A
operate in a similar manner as do the closure doors in the forward main
ballast tanks, Valve A12-177 is the cha.rging valve with the charging
connection to be. connected to the system pressure.

V. Main and Vital Oil Supply System Tank A The main and vital
oil supply system' tank is charged with air0  This air charge is taken
from the 1.00 PSI system header. Thee Mai.n oil supply tank is charged by
opening valve ALF-198 and closing valve AUL-.S By opening valve ALP-A
and closing valve ALP-198 the main oil supply tank may be vented to
ship's atmosphere.
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-.Fcrwar'± and tra- 2rn..(o Žj~iga7dB , a lw. VbheCaji -`(E F-2 rt, =v t ?,
(s l aAF s~tt.r' e. s rt~, ape t ruk> clla bale vent 4 ,0 -,

bsl(w.te. ty t ('wilg a5.1 The ai9r t ssur .. es :'r am thacrte air
supply. The after and forward escape trunaks operate off the 
air system. Actual, operation of the trunk will. be covered irb another
les $0 T It should be noted lt il1s titrie that in afdition to the
Flaovr,7in and venti,,ng of the escapaL O -~ 'xss sessua ite nine icofns; in o
th.e esc ape trnks VtldA li IJn L$ i~sed fsr chargia> i1's b'@ Žtht Ig Ilurlgs.
rjlte hinathing lunge ace c arged fr thn e i ystern by openinj3
valve ALP-2S9 for the after escape tru rclk enrdA- for the forward.
esc6a502 trunk. Braressure reducer ALPN241. is cseiated for to e after
escape trunk and pressure reducer ALP=242 is opnerated for the forwsard
escape trunk. Operation. of these valves, in addition to the operation.
of the needle valves 245 and 246, will, tacilitate the charging of the
breathing lung.

X. Au xi a ; anks aId na2, ? ,,,i Ws .Auxiliary tcr.'sks
#l and 2 and WRT tanks which are associated 'wBqith the'r a",( 11':l(,-ate
approximately amidships. They are used for controtling rL Y he list of
the ship. they are operated in a simlahr marne a s t oi forward and
aft trim tanks. As the forward ard aft trim tanks hame their air
charging systems to facilitate breakdown of the ses water pun, sO do
auxiliary tanks #1 anid 2 have their air cc)tergingLRg sc-rtes:, T. in .etfh.tion,
the WR' tanks cant be crharged to fort@e watt.r fro t(,..,!a isto their assi' .8S>'l.ts}at
auxiltary tank. The charging of these tanks is svimrilazr t th.%le mp t,'o) c S 5as
\at4lctic was used to charge the fros-ward sad after trim sslt, Artbcwm
ctarging of auxiliar7 tiUcs #1 and is d.a Mnua ulliy, sea yater
ftrcaed from the WRb ta k into the auxilsiacy tni. t.on i*? a hv.r.utcalb
orerated air valve. This air valve is sn'tigber AILPj'0j lffor xU ns
tank #2 and AL.P302 for auxiliary tat51.. ?T(ies Vea;vs itS.e
two-positio% normally closet, ball ti ., s'%'asa whnh s cvia,,ihLa l.'
operated.

Y. Main Ballast Tank #2 - Mais tallest tank #7 cL osure docors
can be operatedi in a similar macsor to the rist of the maiin ballat tenk.
The air charging valve for main baIlaser- tank #7 is isLP-178.

Z. After Trim Tank - The after trim tank can. ies .i'ariaed witLbh
air to force tle sea water to the o t trim tast's La a sim i am onaarer
as was described for the fo rard trim tanrn Th(e - tank !z c'ha ;er from

ystem header an2d goes tzr>ou4h sotrtol valve, AUI-2 S .
Opening veive ALP-218 will charge thkiie. after trrn tanAck with air, Opnlci
valve ALP-219 and closing valve ALP-216 will vnit thes after trim ta'nak to
the ship's atmosphere.
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Lecture No. 6

SS(N)593 CREW TRAINING LECTURE

HIGH PRESSURE AIR SYSTEM

Trainrig Aids

1. From Training Aid Booklet, Volume No. 1, NAVSHIPS TAB SS(N)593-1

a. Page 32
b. Page 33
c. Page 34

Objectives

1. To give a general description of the high pressure air system.

2. To describe the high pressure air compressor, its controls, dis-
charge lines., and air dehydrator.

3. To describe the high pressure air manifold and the various components
associated with it.

Presentation

1. General Description. The high pressure air system is used as a pressure
source for all of the air operations on board ship except the low pressure
blow system which has its own air compressor.

2. Air Compressor. The air compressor is used to charge a total of twenty-
one air flasks. The volume of each air flask is 19.3 cubic feet, which
gives the ship a total air capacity of 405.3 cubic 'feet. The air compressor
is run for charging the air flasks and to remove any pressure build-up
within the ship's atmosphere. The air compressor system is actually two
compressors. ressor having a capacity of 13.5 cubic feet per houlr

essure of Each air compressor has a gauge and relief
valve built onto it. In. the compressor circuit there is a separator whico
separates moisture from the air. Moisture being water vapor, oil va~por, or
any other liquid matter. The separator separates approximately 97% of all
the moisture in the air. In line with the separator is a cuno-filter. TLhe
cuno-filter is nothing more than a finer type separator. It removes all
vapors both oil and water except approximately three parts per million by
volume. The air compressors actually take air from the interior of the ship.
When the ship is running surfaced or when it is running in a snorkel
position, and its air compressors are in operation, the air will come from
the atmosphere outside the ship.
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3. Jigh pressure air manifolds and components. The following is a list
of components that are operated off the high pressure air manifold.

A.  charging manifold.

B. Charging flasks. There are 21 air flasks located in various
main ballast tanks. Each of these flasks has a 19.3 cubic foot capacity.
The distribution of these flasks is as follows:

1. Forward charging flasks -- there are 4 charging flasks located
in main ballast tank 2A. There is one charging flask located in main
ballast tark 3A. These flasks make up air bank No. 1, 'Captain's Bank."

2. Aft charging flasks starboard side. There are 3 charging
flasks located in main ballast tank 5A. There are 2 charging flasks
located in main ballast tank 4A. These flasks make up air bank No. 3.

3. Aft charging flasks portside. The 2 charging flasks located
in main ballast tank 4B and 3 of the 6 charging flasks located in main
ballast tank 5B make up air bank No. 2. The 3 charging flasks in MBT No. 6B
and 3 of the 6 flasks in MBT 5B make up air bank No. 4. The 21 charging
flasks give the ship a total charging capacity of 405.3 cubic feet. These
flasks are located in the main ballast tanks.

C. Charging. The various air flasks located in the main ballast tanks
can be charged by two means. One of these means is by the two compressors
which are located aboard the ship. When the air pressure in the various
charging flasks falls below an operational level and it is decided to re-
charge the flasks, they can be charged by the two ship's compressors
located in the air regenerating space.

a. Valves AHP-5, AHP-6 are opened -- the compressor motors are
started -- the compressors feed air through the separator, then through
the cuno-filter into the charging header. The charging header
runs fore and aft in the ship to the various control valves that operate
or charge the various air banks located in the main ballast tanks. Valve
number AHP-23 when de-energized will charge air bank No. 1. Valve AHP-23
is a two way, two position, pilot operated, opened de-energized solenoid
control valve. It is energized to close the bank from the header.
The electrical control for this valve can be found on the main ballast tank
control panel. The valve itself has a manual override feature in the pilot
section of the valve in case of electrical failure. The valve will fail to
the "OPEN' position. Valve AHP-20 will charge air bank No. 3. Valve AHP-20
is similar in operation to valve AHP-23 except that valve AHP-20 is normally
closed and energized to open. It will fail to the "CLOSED" position. Just
the opposite of valve AHP-23. Valve AHP-13 will charge air bank No. 2.
Valve AHP-13 is similar in operation to AHP-20. Valve AHP-16 will charge
air bank No. 4. Valve AHP-16 is similar in operation to Valve AHP-20.
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The second means of charging the air flasks is an external means. That is
to say the charging flasks on board ship may be charged from an external
compressor. The external compressor is connected to the external con-
nection located in the ship's sail. Valves AHP-36 and AEP-35 are opened
allowing the charging air to flow through the separator, through the
cuno-filter, and through Valves AHP-5 and 6. The outboard charging is
done similarly to the inboard charging. That is the valves which charge
the air banks in the various main ballast tanks are operated to charge
the air flasks in a similar manner as they were for inboard compressor
charging. When either inboard or outboard charging is completed, Valves
AHP-5 and AHP-6 are closed.

D. Components. The following are the components that are served by
the system. Although the air flasks are charged to 
the various components on board ship use air at reduced pressures.

 reducer. Running fore and aft in the ship
is a service header. This service header is fed from two
locations; amidships and in the forward part of the ship. In the amid-
ships position, the service header receives its air from two
pressure reducers that reduce the pressure 
In the forward part of the ship, the header is also serviced by
one pressure reducer valve similar to the two located amidships. There-
fore, if either the forward pressure reducer or one aft pressure reducer
breaks down, there is still one pressure reducer feeding the service
header. The following components are operated off the header,

a. Forward main ballast tanks high pressure blow system.
Forward main ballast tanks 3A, 2A, 2B, and #1 are blown simultaneously
from Valve AHP-76. This valve is a two way, two position, pilot operated
solenoid control valve. By energizing the solenoid of this valve, the

system pressure is allowed to flow to the forward main ballast
tanks. The valve is controlled electrically from the main ballast control
panel.

b. Forward main ballast tank #1 o2nly. In addition to being
operated simultaneously with main ballast tanks 3A, 2A, 3B, and 2B, main
ballast tank #1 can be blown. individually by the operation of Valve AMP-
118. This valve is similar in operation to AHP-76. The electrical
control for this valve can be found on the main ballast tank control panel.

c. Negative tank high pressure blow systqm, The negative
tank is blown from the high pressure or system with the use of
Valve AHP-114. The operation of this valve is similar to the operation
of -Valve AHP-76.
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d. Aft main ballast tank high pressure blow system. The after
main ballast tanks 4A, 5A, 6A, 4B, 5B, 6B and #7 are blown simultaneously by
the operation of Valve AHP-68. This valve is similar in operation to
Valve AHP-76. NOTE: Each main ballast tank connection has a hull stop
valve and a check valve to prevent the sea water from backing up into
the air supply, In case of failure or a break in the system
service header, the ballast tanks may still be blown by isolating the
header. This is done by closing valves AHP-120 and AHP-41, then opening
AHP-89 and AHP-48. The service header is closed off from the
system and the air flasks are now open through a bypass circuit to the
various main ballast tank blow valves.

e. Aft signal ejector. The aft signal ejector is operated from
the system header. However, this air pressure is further reduced
through an adjustable pressure reducing valve AHP-166. The pressure re-
ducing valve has a gauge and a relief valve on the reduced side of the
valve. This is done so that the signal ejector can be operated at various
pressures. The need for this is evident. When the submarine changes
its depth, the water pressure changes on the outboard side of the ship.
Therefore, various pressures are required to operate the signal ejector.
The signal ejector is operated by Valves AHP-167 and AHP-168. AHP-167 is
similar in operation to Valve AHP-760 It allows air pressure to enter the
impulse tank, Valve AHP-168 is similar in operation to AHP-167 except
that it allows the air pressure from the impeller tank to be vented to the
ship's atmosphere.

f. Main and vital hydraulic power plant air charging manifold.
The main and vital hydraulic system power plant accumulators are charged
with air This air is taken from the air header;
N.S. hand valve AHP-56 allows to enter the charging manifold.

g. Hydraulic desurger charger. The various hydraulic desurgers
mounted on the main hydraulic power plant are charged from the
system through reducer AHP 8. This is done by connecting an air hose from
the hydraulic desurger charging connection to the desurger. Fuse valve
AHP-173 protects the operator; in case of hose failure AHP-173 will auto-
matically close.

h. Torpedo charging. Torpedo charging is operated from the 
system header. The system header feeds air to charging valves.

These valves are AhP-4, AHP-128, and AHP-129. On the other side of these
three valves are torpedo charging connections. Torpedo charging will be
taken up in a later lesson plan.

i. Torpedo firing. Torpedo firing is operated from the 
system header. However, before this air goes into our firing system, it
is reduced from by two pressure reducing valves.
These valves are AHP-92 and AHP-96. These two reducing valves feed our
charging manifold which operates or then feeds into our torpedo ejection
cylinders. The torpedo firing or torpedo ejection cylinder system will be
covered in a later lesson plan.
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j. 250 PSI Air Supply. Located in the forward part of the
ship is pressure reducing valve AHP-122. This valve reduces the system
pressure from down to 250 PSI. Thiszlow pressure system is for
engine starting and will be covered later.

k. 200 PSI Air Supply. Located amidships is pressure reduc-
ing valve AHP-39. This valve reduces the system pressure down
to 200 PSI. This 200 PSI pressure is for snorkel head valve control.

1. External Hydraulic Power Plant Air Charging Manifold. The
external hydraulic power supply accumulator is charged with air at

 This air is taken from the  system header.

in. Pressurizing Ship. The atmosphere of the ship can be
pressurized to check for leakage or to recondition the ship's atmosphere
from the system. Valve AHP-107 is a two way, two position, pilot
operated, solenoid controlled valve similar to AHP-76. It allows air
pressure to enter the ship's atmosphere from the system header.
The valve is located in the torpedo room.

2. Reducer. There are two pressure reducing valves
located amidships which reduce the 
This air pressure which is reduced is used for service air on board the
ship. The service air will be taken up in another lesson plan.
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Lecture #19

SS(N)593 Crew Train4a

TITLE: Main & Auxiliary Sea Water Cooling Sysatei.

aNJECTIVKS: ,4ii.10,,

'. Familiarize student with function of Mci SeA Water System.

II. Describe and illustrate the Main Sea Water Systen, its oper-
at$on, anA control.

III. -Describe the major components of the Main Sea Water 3ystem.

IV. Familiariza the student with unctions of the Auxiliary Sea
Hater System. i

V. Desctibe and illustrate the Auxiliary Sea Water System, its
operation, and control.

VI. Describe the major components of the Auxiliary Sea Water
System.

MATERIALS: '

I. Lesson.

II. Transparencies,

1. .Main Sea Water System , Diagram. (Tra.ining Aid Booklet Pg.20).

2. Auxiliary Ue Ikter System.7

Auxiliary Machiaery 'pace - Diagram. (Training Aid Bo3klet

, Auxiliary Sea Water System.

Engine Room Forward - 'Diar. (Training Aid Booklet Pg.23).

4. Auxiliary Sea Water Syste4.

Engine Room Aft - Diagram. (Training Aid Booklet Pg.23).

MII. Small Size Diagrams; to be distributed to maobers of the crew.

1. Main Sea Water Sy~tsm (1862579).

f 2. AUxifafy Sea Water Syitem

2 sheets (1862582).

- iBl -|&'ct
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INTRODUCTION:

I. Establish friendly relations.

II. Scope of lesson.

To introduce the main and auxiliary sea water cooling systems
to the crew.

III. Create general interest.

Steam plant fluid cycle gives heat to systems; this heat must
be removed in some way.

FUNCTIONS OF THE MAIN SEA WATER COOLING SYSTEM.

A, This system condenses steam from the main turbines, ship service
turbines, and auxiliaries exhaust by circulating sea water through tubes
of the main condansers.

MAIN SEA WATER SYSTEM DESCRIPTION, OPERATION AND CONTROL.

.a. Outboard-and inboard suction valves and controls,

b. Main sea water cooling pump.

c. Water side of main condenser.

d. Outboard and inboard discharge valves and controls.

e. Suction and discharge sea chests.

B. Flow Path.

1. Water enters the suction sea chests through strainer plates
(7/16 D) (tubes 2, 495).

2. Water then flows through two hydraulically-operated valves
remotely controlled from manifolds.

3. Pumps running dis-
chAfte to main condenser water tubes.

4. valve hydraulically-operated, remotely controlled
frota manifold.

b(3) 10 USC 130
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5. Main condensers discharge to sea th'rough discharge lines
and hydraulically-operated valves remotely controlled from a manifold.

6. Air blow connections are provided at the sea chest.

7. Pumps are controlled from the steam plant gage board.

Co Pump control and operation.

2. Pushbuttons on steam plant gage board.

3. Pumps on decrease in condenser vacuum.

a. Vacuum depends on: how much steam is being condensed;
sea water tamperature; are being used.

c' Too ouch vacuum means too much cooling, loss in plant
efficiency; too little vacuum means not enough cooling, don't get all
the work out of the steam; run pumps accordingly.

5. Pump discharge vented to continuous vent system.

D. Sea valves control and operation.

1. Valves are opened at startup and shut after system is secured.

2. Controlled from manifolds in E. R. upper level

a. Indicator lights are located at the manifold stations,

;b Hand pumps near manifold stations for use in hydraulic
system casualty.

I. kain condenser operation (water side).

1. Waterbox relief valve set at

. . ' 1.
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S. Local thermometers for inlet and outlet sea water teWera- ic
tures. .

MAIN lA WkTE5 CtW3NP S

A. Pumps.

1. Vertical, single stage, single suctim, msimed flow.

S. Valves.

1. Null and backup valve's are sleeve tYpe, hull valves rea
hydraulcally operated, backup valves manually.

3., Coueier wtecb relief valves are spring load.e.

C. Coudeusers,

A. ,Wle tube and tube sheet.

WUNMOKS OF THE AOXILIARY SEA WATER COOLING SYSTEIK

A. This systemi distributes' sea water to various heat excfangers':t-.
throughout the engine room and auxiliary machinery spate, The varioba*
types of heat exchangers serviced area lubricating and hydraulic 16ilV
coolers, fresh water coolers, air coolers, and &land exhaust conaene*$ts

AlXILIAY SEA WATER SYSTEM D15CrItPTION, OlERATIOl

4.

b(3) 10 USC 130

b(3) 10 USC 130
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C. Pump suction and ovetboard discharge hull valves remwtely
operated by hydraulic mnifolds.

D. Flow path. ,

1. Water enters the ictitOCA. chests through strainer P14e5.

2. Water then flo~ws throuth the hullt valves, backup valve,
and into the p U ..

3. IThe water is discrged from the pumps, (through tho 
 and into the supply heade r

4. The supply header feeds the cooling water to anyf tof
various heat e*ehagers be£im used and from there the water pSe*a tto
the discharge header.

S. There are four overbo.rd disearge lses, ael normally
DPe thr&Agh which the water fleve frm -h dieckarge header.

Z. Systemo ectrel mad psptatio.t

1. Itydraulically controlled hull ytl,7ee are aperatod fte
remote io1ifold.

2.  controlled
fro? the st8eam plant gage board.

3. The major part of the ey~t-m is controlled by meawlly
operated valves., - 4,. ,

b. 1eet m~h.*et itapply limes hive bell vik*A.

i. Heat awhangor discharge li$& hgfe glob, flew Oo6trol

d. 'enturi 0btere and kto*tMtrd are wed to gate flow

" i che't blo6 ebihetk-ii :r 4 k 0

g. Double tubeX sheets have interspace open vents and
drafts (ao valves) telltales.

5.
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i. Maintenance of parallel atralners on piping to atei

tube flushing and flax packing.

AUXILIARY SEA WATER SYSTEM CCNPlMNTS

A. Pump.s

1. Vertical, single stage, single suction, mixed flow.,

2. with 45 PST total dynamic head.

B. Valves.

1. Rull, backup, and heat exchanger supply valves are ball
valves.

2. Plow control valves are globe valves.

3. waterboa relief valves are spring loaded.

C. Heat Exchangers.

1. Reactor rW cooling 

2. 'Motor gemerator air coolers.

a. AC

'b nC 

3. C02 scrubber 

4. 82TG LO cooler 

5. $87C air cooler 

6 . Air ejector sondanser 

7. Main LO cooler 

8. Shaft LO cooler 

9. Hydraulic oil cooler 

10. E.P. motor air cooler.

6.
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C

PORTSMOTH NAVAL SHIPYARD
MSB RTSWMTH, N. H. 245T

SS(N)593/1500
28-May 1960

MEMRNU

From: 240
To: Distribution List

Subj: SS(N)593 Crew Traiiang P ogeam itiation of

Encl: (1) chedule of SSUf)593 Crew Trai.nt3 Program

1. This memo ldm inittates asnd schedules the subject Program as outlined by
encloaCire (21). 11 lectures will be held on the Ship's Barge on the dates and
at the tiss indiatted.

2. The duraationi of each lecture is an in~dicat ion of the importance placed upon
the swbject and tle anomt of detail requested by the Crew of the USS THRESHER.
They will habve aL8st no oth er vppontnzmity to get the information required to
write operating proce6dusec and tlo sae-ly operate and maintain the equipment
and systems of the SM? during the tast program and sea trials. Lecture notes
and other Lad-out naterial sht2avld be worthy of retention by the Crew as
valuable reference =.terisl.

3. Lecturers oe,,.6 topics wVexe "1ALll" rat.ngs attend are requested to submit to
Code 245T by 30 June one f.our answer =mltiple choice final examination question
for each hour of cl$esroom trme. 2leese indicate the correct answer.

4. Shipyard ersonnel are Invited to attend on a need-to-know basis.

Distribution:
co SS(N)593 (Lao)
180 242 251 272(3)
200 243 252 273(3)
204 244(3) 253 . 303(35)
205- 245 260 307(5)
207(5) 245P 261(3) 311(10)
211 245S-2 262(3) 350(35)
225A(7L0) 245T 26S(3) Each ShipyzrEd Lecturer
240 246(3) 264(3)
241C 247(3) 270
241E 250 271(3)

m -M~~bt /() xIe
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SS(N)593 CREW TRAINING SCHEDULE
ALL LECTURE SESSIONS HELD ON SHIP' S BARGE

ITEM DIATE DURATION SHIP' S FORCE 593 SERIES LECTURER CODE OR

NO. 1960 TIM IN HOURS TOPIC ATTENDING .CTu-RE NO. OR SOURCE SOUPCE

1 6/3 0800 8 Tour of GE Turbine Plant Officers - GE Vendor
_ _ _ _ _ _ _ _ _EN/lMl

2 6/3 0900 3 Tour of Mock-ups EM/ET - 247

3 6/6 0815 1 introduction to THRESHER All 241k

_______ ______ ______Con cept _ _ _ _ _ _ _ _ _ _ _

4 6/6 0915 1 Nuclear Power and Shipyard All 2G5A

5 6/6 1015 1 Shlpysad Safety Progsaa All 189

6 6/6 1300 3 Tour of Mbck-uIps Officers 247

7 6/7 0815 3 Taaks and Comartmentation All 1 247

8 6/8 0815 3 MQn Steam and Steam Geuerato All 16A 207S

9 6/9 0815 3 Condensate System. All 163 261

! 10 6/9 1300 2 Codssate System Component EN/MM( 16C 261
Details

,. 11 6/9 1500 2 Win Condensor & Air Ejector EN/NA V1 GE Vendpr
Details

12 6/10 0815 3 Feed System All 16D 207S

1 ENCLOSURE (1)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)



SS(N)593 CREW TRAINING SCHEDULE
ALL LECTURE SESSIONS HELD ON SHIP'S BARGE

ITEM DATE DURATION SHIP'S FORCE 593 SERIES LECTURER CODE OR
NO. 1960 TINE IN HOURS TOPIC ATTENDING LECTURE NO. OR SOURCE SOURCE

13 6/10 1300 2 Feed System Component Details EN/Ml 16E 207S

14 6/13 0815 3 Auxiliary Steam, Gland Seal All 17 261
& Exhaust Systems

15 6/14 0815 3 High Press Drain & FW Drain All 18 261
Collecting 261

16 6/15 0815 3 Main and Auxiliary SW Sys All 19A 261

17 6/15 1300 2 Main and Auxiliary SW Sys EN/MM 19B 261
Component Details

18 6/16 0815 3 Main, SSTG, Shaft LO Sys All 20A 261
(mfill. transfer,, purif.

19 6/16 1300 3 Main, SSTG, Shaft LO EN/MM 20B 261

20 6/17 0815 3 Main Turbine & SSTG All V2 GE Vendor

21 6/17 1300 3 Main Turbine & SSTG Controls All V3 GE Vendor

>22 6/20 0815 3 Main Reduction Gear All V4 GE Vendor

, 1.23 6/20 1300 3 Sound Isolation Feature of All V5 GE Vendor
Main Propuds ion Plant

.24 6/21 0815 2 Clutch (including control) All V6 GE Vendor

2 ENCL. (1)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)



SS(N)593 CREW TRAINING SCHEDULE
ALL LECTURE SESSIONS HELD ON SHIP' S BARGE

ITEM DATE DURATION SHIP'S FORCE 593'SERIES LECTURER CODE ORNo. 1960 TIME IN HOURS TOPIC ATNIGLECTURE NO. OR SO17RCE SOURCE

25 6/21 1030 1 Main Shaft Flexible Control All V7 GE Vendor

26 6/21 13001 Shafts, Shaft Brg, Prop. All 23 261

27 6/21 1430 1 Fuiel Oil System& Storage All 24 263

263
28 6/22 0815 2 Temperature & Salinity 'Ind, All 26A 272

Sys. 26A 273
26B 267

29 6/22 1300 3 Primary & Secondary Chemistry, All - Main naop 593

30 6/23 0815 3 20O00, 8000 GPD Systems All 21A 261

31 6/23 1300 3 Det!~ils ol 2000P, 8000 GPJD EN/MM 21B 2611
_ _ _ _ _ _ _ _ _ _ _ _ _ ~~Stills$_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

32 6/24 0815 1 1/2, Diesel S~ystem All 22.A 261

33 6/24 1000 1 1/2 Snorkal System(Mech &Elec) All 22B 261

*34 6/24 1300 3 DC Power Dist, Battery, and All 25 272
EM and Control~

o035 6/27 0815 3 AC Pwr Dist. & Control Pwr All 27 272.
Dist.

't6 6/27 13003 Diesel Engine Details EN/NM v8 Vendor;

3 ENCL. (1)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)



SS(N)593 CREW TRAINING SCHEDULE
ALL LECTURE SESSIONS HELD ON SHIP'S BARGE

ITEM DATE DURATION SHIP' S FORCE 593 SERIES LECTURER CODE OR

NO. 1960 TIM IN HOURS TOPIC ATTENDING LECTURE NO. OR SOURCE SOURCE

r 37 6/28 0815 3 Electric Plant Control & All 28A 272
Prinar Plant Control S,;,3O. 28A 207

38 6/28 1300 3 Switch Gear Details EMET, $C V9 Vendor

39 6/29 0815 3 Steam Plant Control System All 29 272

'40 6/29 1300 3 SSTG Regulator EM,ET,1t V10 GE Vendo.

/41 6/30 0815 1 MG Set All V11 Vendor

42 6/30 0930 2 M Set Ragnlstoi EKST, T V12 Vendor

43 6/30 1300 2 Ni System All 30 272

44 6/30 1500 2 et & Regulator EMETIC V13 Vendor

45 7/1 0815 3 Modes of Plant Operation 31A 247
1300 3 and start up including All 31B 207

power analysis of Ship

1>46 7/5 0815 2 Radiation Monitoring Sys. All 38 207N

47 7/5 1030 1 Radiation Safety at PNSY All - 207N

4 ENCL. (1)

b(3) 10 USC 130

b(3) 10 USC 130

b(3) 10 USC 130

b(3) 10 USC 130

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)



SS(N)593 CREW TRAINING SCHEDULE
ALL LECTURE SESSIONS HELD ON SHIP' S BARGE

ITEM DATE DURATION SHIP' S FORCE 593 SERIES LECTURER CODE OR
NO. 1960 TIM1 IN HOURS TOPIC ATTENDNG LECTURE NO. OR SOURCE SOURCE
48 7/5 1300 3 HP & Service Air Syj. All 6 264

49 7/6 0815 2 vdraulic Sys Power Plant All 12A 264

50 7/6 1030 1 yd Plant Comonenr Details EN/MK 12B 264

51 7/6 1300 3 M1in & Vital Hyd Sys All 13 26.

52 717 0813 2 External IWd Sys All 14A- 264

53 7/7m i 1 $:.aal Rryd SY8 component EN/1B 264
_Detail _-

54 7/7 12;\0 3 SteerLsUX & Diving tt4 & Ela9 All 15 264
-- 271

55 7/11 0815 2 Electronic & HP Al9 Complressoi: All SA 263
co~j fLathton 7.,,_- a-5s _ System 27

56 7/11 1030 1 Electronic & HP AC Cooling Water ALl 53 263
Sys C onent DetailsLeighton 27:

247
> 57 7/11 1300 1 Masts & Fairwater All 10 262

23

,N 58 7/11 1415 1 Anchor All 11 262

7--.
59 7/11 1515 1 Periscope All V14 Vendor

5 ENCL. (1)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)



SS (N)593 CREW TRAINING SCHEDULE
ALL LECTURE SESSIONS HELD ON SHIP'S BARGE

ITEM DATE DURATION SHIP'S FORCE 593 SERIES LECTURER CODE OR
NO. 1960 TIME IN HOURS TOPIC ATTENDING LECTURE NO. OR SOURCE SOURCE

60 7/12 0815 3 Oxygen System & Oxygen All 7A 264
Generator

6
61 7/12 1300 2 Main Ballast Flood & Vent All 7B 262

LP Blower, Escape & Rescue, .oxa-
Air Salvage 

62 7/13 0815 3 Fresh water, plumping, All 4A 263
electrolyte agitation 2 -1

63 7/13 1300 3 CO2 scrubber, ventilation, All 9 263
control air, gas analyzer 4B 263
CO-H 2 Burner

64 7/14 0815 1 1/2 Trim & Drain Sys All 2 263
263

65 7/14 1000 1 1/2 Air Con., Refrig, chilled All 8 263
water systems

66 7/14 1300 3 Lithium Bromide Plant Details EN/MM V15 Carrier Vendor
cor2.

273
67 7/15 0815 3 Ballast control panel & All 3 264

diving control station 26'

68 7/15 1300 2 Fire Control Systems All 32 271

69 7/15 1515 1 THRESHER'S Weapons All Gunnery 593
--Officer

70 7/18 0815 3 Torpedo tubes & Ejection All 33 264
System; torpedo handling & 34 264
stowage

6 ENCLo (1)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)



SS (N)593 CREW TRAINING SCHEDULE
ALL LECTURE SESSIONS HELD ON SHIP'S BARGE

ITEM DATE DURATION SHIP'S FORCE 593 SERIES LECTURER CODE OR
NO. 1960 TIME IN HOURS TOPIC ATTENDING LECTURE NO. OR SOURCE OR SOURCE

71 7/18 1300 2 Compass, Log System, All 35 271
SINS

72 7/18 1515 2 Radar, ECM, Radio, All 37 271
IC Svstems 

73 7/19 0815 3 Sonar System All 36 271

74 7/19 1300 2 Hy8O Steel for Hulls All -- 

75 7/20 0815 3 Review Symposium on Design All 240
Concept of THRESHER and 241C
Noise Specs 241E

____Eckhart 242

76 7/20 1300 3 Accoustical Treatment All 39 250
(Maintenance & Purpose)

77 7/21 0815 3 FINAL EXAM All Training 593
Officer

All
78 7/22 0815 3 Ptimary. Systems (General) non- Main Prop. 593

----_---_--_=_-Bettis Asst.
All

79 7/22 1300 3 Basic Reactor Theory & non- °° Electrical 593
- esin of SSW Core 2 Bettis- Asst-

All
b- 80 7/25 0815 3 Basic Reactor Control, non- Electrical 593

Pratection0 Instrumentation Bettis Offi-er

- 7 ENCL. (1)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)



1N-PNS-121 IAvY-OPPO IND. Portsmouth. N. H. F I

hecked by

NN2513 /i/-'
SS(W)593Cl/9010 i4 j
Ser 078-61 4

2 7? -4 1361

TIRST ENDORSDMNT ON WSRIPS imR SS(N)593C1/9M60 &er 525.043 of 21 Fel 1961
(CS831 8(N)593Cl19010)

From: Comander, Portsmouth Naval Shipyard
To: Officer-in-Charge S5(N)593 (TURZRR)

Subj: SS(N)593 Clus Performance Data

Rsf: (a) DTIhB Report C-1088 (593 Submerged Turning)
(b) DVI Raport C-1161 (593 Surfaced Taming)
(c) DTS Report C-1245 (593 Notion Simulation)
(d) DTS Report C-ll11 (565 Tactical Trials)

Rucl: (2) Submerged Turning Circles
(3) Surfaced Turning Circlel
(4) Vertical Overshoot Maneuvers (6 sheets)

1. laclosures (2) through (4) were prepared from data contained in
orefrences (a) through (d) to illustrate the path of the subjeet su rin

during changes lA courts or depth.

2. The path for turuiag shown in enclosures (2) and (3) are based o
reference (di but with tactical diameters froe references (a) and (b).
Angle of snap roll and steady heel at various speeds are shown on peg 12
of reference (c)

. Rnclosure (4) ti ustrates the path during a vertical deptb-change
manewuver as predicted from vertical overshoot data of reference (c) &rd
should indicat* the performance limitations for TRUESHR. The overns t
maneuver is defined on page 9 of reference (c). Many variations are
possible when cousidering various plane angles, plane rates, steady-p tch
approach, timing, operator skills and the "Pull Out" characteristics.

4. The pull out maneuSer as defined on page 6 and reported on page and 8
of reference (c) is xecuted from a steady down angle by putting the tern
plans on zero. It should be noted that the maixium operating angle or
the fairwater planes is 200 instead of 250 as given in reference (c).

MARRY A. JACKWQU -
6v direction AfkLED

Copy to: Prepared by 3/20/61, Received Let. V
2413 3/22/61. Typed 3/22/61 I
251B Incls.

FILED'

Unclassified Unclassified

Unclassified

(b) (6)

Unclassified



DEPARTMENT OF THE NAVY
BUREAU OF SHIPS

WASH INGTON 25, D. C. IN REPLY REFER TO

8SMx593cl/9060
Ser 525a043

CNITInXD SIL 2 1 FEB 1961
Fromt Chief, buau of Ships
Tot ProsPectve Commanding Officer, mnnnn (SS(N)593)

jiti Commander, Portsmouth Naval Shipyard

SubJa Ss(x) 593 Class; Predicted Performance data, forwarding
of (y)

hil: (1) 38(1)593 CLass Predicted Performae Data

l. During the preliminary and subsequent phase of each elw
submarine design, tht David Taylor Model Main condusts model
ant computer studies to determine predicted performae of the
completed ship. bhamuh as the results of these may be
beneficial to the ProsPective Commanding Officer in his
preparation for Builder's Trials wa subsequent operations, they
have bean susarised in elosure (1), Although not confirmed
by model invstittion coaents are also included relative to
submersed back! -n-2,

U'
co

copy tot
DKOMSUBLAW
CCT40KSuwn2

0 (0131) 
A

f-4t

Unclassified Unclassified

Unclassified

Unclassified



C, 0

ss(N)593 CLAS PRIDICTID PMRORNOB DATA

A. Sped-power (DAMlOBAS Report ¢-1121)

Surface
Submerged (Model tests) JealouUted)

ed l(kts) SHP JHPS

B. Submerged, Horizontal Manuovering (DA7NIOBS Reports
C-1088 and Ca1245).

1. Tactical diameter will be 214 yards using 350 rudder angle
and 245 yards at 250 rudder angle.

2. Maxpuam angle of snap roll in a turn will be about 220 at
tusing 350 rudder angle, The steady angle of heel for

this condition will be about 70,

C. 3urfteed, Turning and Manuevering (DATNOB3 Report C-1161)

1, Tactio&3 dimters using 350 rudder angle range from 288
yards at 8 knots to 387 yards at 16 knots.

2. When going astern tht Ship will be very difficult to control
even with large rudder angles, if allowed to veer from a
straight course.

D. Submrgod, Depth Changing (DATMOBAS Report C-1245)

1L Th submarine will be stable In pitch at all ahead Speeds
submerged.

2. The submari th controls fixed at zero in capable of
pulling: out of a egroe dive at maximum speed without use of
diving Planes o mergency blowing of ballast with a loss of depth
of about 400 feet.

I. Submerged, Backing

1. Submarines are directionally unstable when backing. Despite
this instability, depth control has been Successfully maintained
on other submarines at sp*ds up to 8 knots astern, when the

Inal (1) to BUSHIPS Ser 525-043 

.,6 , , &s',,

b(1)

b(1)

Unclassified

Unclassified Unclassified

Unclassified
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user1
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maneuver has progressod gradually from low ahead sp*ed to the
astern condition. Depth oontrol may be difficult during a
ohange from ahead way to astern wy when the reversal Is made
rapidly from full ahead to full astern and until considerable
"tern My is on. The maXimm safe atern speed which was
determined during surface backing trials should not be oxceededq

Ina (1) to BUSHIPI Ser 525-o43

2 

>ti'7 gJ

Unclassified

Unclassified Unclassified

Unclassified



Department of the Navy
DAVID TAYLOR MODEL BASIN

Shock-Noise Tests on USS THRESHER (SSN593)
Preliminary Report of Shock Tests

by

Structural Mechanics Laboratory
Research and Development Report
July 1962 Report C-1445

(This report is 

One copy #3 with original record of Proceedings

Copy of this exhibit may be obtained from:

David Taylor Model Basin
Washington 25, D. C.

EXHIBIT (83)

Unclassified

Unclassified

(b) (6)
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,EPARTMENT OF THE NAVY

oBUREAU OF SHIPS
WASHINGTON 25. D. C. IN REPLY REI TO

C-SS(N)593
 Ser 525-0227

U JULY 1962

Fro: Chief, Bureau of Ships
To: Commander, Portsmouth Naval Shipyard

Subj: U1S THRESHER, SS(N)593; shock damage repairs
and sock hardening design investigation
(non-nuclear items)

Ref: (a) BUSRIPS ltr C-SS(N)593 Ser 525-0141 of 3 May 62

nc1l: (1) List of us5 = Shock Dee ge It ps Requiring
Yard Repair and/qr Design Improvement Stldy

1. THRESHER shock damage resulting from the recent shock tests was
reviewed by NAVSHIFYD and Bureau representatives At Key West. Items
which will require shipyard repair during THRESHER PSA and which will
require shipyard design investigation are listed on enclosure (1). Copies
of damage report cards for these items were furnished to the shipyard
representatives.

2. The shipyard is requested to have the following information available
for THRESHER arrival conference:

a. Itemized cost estimates for repair items listed in enclosure (1)
and for any additional known shock damage repairs requiring shipyard assist-
ance.

b. Recommendations and cost estimates for design changes to those
items in enclosure (1) which can be shock hardened during THRESHER PSA.
In this connection, items marked with an asterisk in enclosure (1) should
be given priority.

3. In addition to the above, for all items in enclosure (1) requiring
design investigation the shipyard is to submit a review and analysis as
outlined in paragraph 4 of reference (a).

4. Any additional shock design deficiencies revealed during shipyard
availability should be referred to the Bureau for authorization to conduct
similar studies.

,,4x hb &/L i)

Unclassified

Unclassified

Unclassified



C-SMkN)593
Ser 525-0227

5. With regard to shock deficiency items under investigation by' BUSHIPS
or BUWMPS, shipyard shock hardening work in THESER duing PSA- iii be
reviewed during the arrival conference or in separate correspondence.

6. As noted in reference (a), cost for the above analysis work is
chargeable to Project Order 20995-T41 Cost Category 2A SCN Subhead 2457.

Copy to: (/encl (1))
CONUB tI/ JAMES E. CALLAW
D11PC QI UABy, Direction
CONSUBVRLJ TWO
CO USS THRBESER (SS(N)593)
BSWEPS

-LTMOBAS COMSUBPAC

13 0
'74

4:34)

prepare by  Ext. 67707
To-ed By  7-9-62

2

CONFIDET(&)

Unclassified

Unclassified

Unclassified

(b) (6)
(b) (6)

(b) (6)



O 04

UCLBUE (1)

8 SRO=CK DAMM Ms
Requiring Yard Repair and/or Design Investigtion

YD. ACTICON RI'D
1T NO. EQUIP OR ISYS CASUALTr REPAIR IGN INVII

I. HUL

g 4 Ci-59,61 Wardxm door Sheared rivets +
& mldg.

, C492, 5-132.8b MElL deck plate Bolts sheared +

C3-67 Chill box Ltch shaft bent + +

. C3-81, 5-131
6-65,72,168 c Locker doors Doors unlatched.

Rivets popped + +

.H C4-54 Hyd lines, torp rm. Nuts popped off
cover +

v C4-101, 6-175 Freon bottles Dislodged +

7C4-102, 6-9o,91 lockers Bolts sheared. + +
6-54,7o,168a,b,d,e tkrs dam.

7* C2-35, 3-13 Hatches in super- Doors sprU-8g or + +
4-44., 6-108 structure dislodged

/ v$C5-T3 + +

.V* C6-176 San. tank -CEver lo0sened +

V C6-171 Fairing superstr. Buoy and hatch +
bent

,-c6-k9 Attack console Flow sur. uAg. +
bo3ts failed

c C6-52 S Merg. breathing Out of bracket +
app.

c C6-172 8B per. deceleration Cwm dislodged +
valve

VET manifld Bolts sheared +

v C6-103 Fire extinguisher Dislodged +

/ Xib, f (?5)

Unclassified

Unclassified

Unclassified



YD. ACINEMQD

flD NO. ERUIP OR SYSTD CASUAILIWAIR DE-I(N flqV

I. KUM (eont)

- -rC6.. MBtnsTop plating dimpled

c 6-6 SaJlvage cover Carried avay+

C5-T1& Vent duct support Bolts popped of'f +

-C5-78 Alcohol tank Bulged, +

c6-l70 Fairing covers for Dished +

eec, trunk

,.- c6-l67 Puffs hydrofone Cover bent +

fairing

II. ACINR

Sl-,*,3-49,5-~84a MSV disch valve ind. U-9-cage br&,': +

*S2-2, 3-5, 4-8 BPS-9 antenna Mast raisee, 'alv +

5-26, 6-l6i track

83-4 5i16 Torp tube air line Joint faiedl& +

S3-31 Stern plane control Shi~fted to Rmr P-. bak +

.xS3-6 2+ IW drain tank valves Tripped~ +

"zGages Damaed. Cnxvt of I +

6-i14,163

7S3-i.4 Mag. thermoteter Bracket failed

S3-56,c6-lT4 Nitrogen bottle Valve opened. Bratkatc
bent +

-83-51 Trim flow meter Xmtr bracket looe

*,N SU-TlA Main LO pump press Cau1sed pap to c--it il-

switch

-'sI&-8T lathe Leg broke +

2
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0 Q

YD. ACTION ERQ'D
rrM N0. QUIP OR SYSTD4 CASUE l WY REPAIR DESIC INVMST

II. MACICERY (cont)

s. s4-48&, 6-56 Cooling systems Pipe brackets failed +
6-1li6

' S4-8, 6-56 Shaft 10 piping Bracket bolt sheared +

S s4-89 Reserve hyd transf. pump Misalined & bound +

s S4-96 Nain turb. throttle Support brackets loose +
linkage

.S4-36 Steam gWge bd. ind. lites Bulbs broken +

s * S4-10, 5-31 Elex. cooling water Plastic piping +
-6-145 failed

? 855 San . drain(lil. gage Not indicating +

.- S5-40, 6-22 +

S S5-7 

w- S5-U 11 w drain coll tank probe Cover loose +

S4,* S41.-31,,(1 Threaded fittings Failed +
6-11, 1060,65
6-166

e - S5-17 

v'i* S5-126 Hyd sys. main vent Opr gear dislodged +

S525-103 DG set Insp. glass broke +

6* 86-28 +

s' 86-31 Hyd. flask Fittings sheared +

s r 6-<$ Stern hyd. pump Suction valve shut +
(ijl4 6)

S6-637j3- Ventilation Diffusers loose or off +

y r* S6-T7 Main hyd. supply tank Bracket & bolt + +
sheared

S -6-to & an disch & drain lines large brazed Joints + +
Opened

3

Enclosure (1) to BUSHIPS SER 525-0227
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AU N-O. BEQMO OR !STD( CA33U MT3RBAIR TINVE

II. MACiEM (cont)

- -s6-12 Conwt vent for air Pipe sheared at +
ejector fitting

1 i ft6-182 air to torp Pipe sheared +
tube

1IoweST S6-149 HyW. sys. air flask Shifted 1/2" +

s S6-153 Trim manifold Bolts sheared +

s 86-154 DG gage bd. Bolts loose in mtg. +
panel

s S6-157 +

s S6-158 +

'Z'vVsTr s6-159 LO purif. sys. Valve stem broke +

' e s 8* S6-160 +

s* S6-164 Trim & drain tank valves Reach rod pins +
sheared

I Ir/ * S6-155 +

NOTE: Item S 6-155 added subsequent to conference. Yard should investigate
and comient on 

11. ELECTRICAL

8 * E3-59 Elex. cooling :ion exch 'Plastic tank broke +

z El-41,2-31,4-1u9 Shaft pos. ind. Out of cal +

( 2-6,3-77 Synchros Shifted +
lqT795-99at05>;
El-29,3-24&W ALB-5 circ. bkrs Tripped, Mtg questioned +

5-19C, 6-24

* L-7,8,2-1t Duetsch connectors to Plugs dislodged +
3-5O,5-98 micro switches
5-107,6-80

Enclosure (1) to BTJSHTPS SER 525-021?7

b(1)

b(1)

b(1)

b(1)

b(1)

b(1)
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YD. ACTION RE'D
ITSE NO. Equip OR SYSTDI CASUATAY REPAIR DESIGM INVEST

III. ELIRICAL (cont)

E1* E1-23,3-18,75 1GE controllers Opened +
-4-.9,110,11,6-1

{ * E2-5a&b,4-121 GE switch for hyd DImaged +
5-96 control

E3-65,T4 Batt vent fan Lost ss ind +

-- E3-69,4-105 Distr panel Low ins res +

TP.; E2-24,28a&b- Pos. ind. switches Improper ind +
3-48,78,4-106

-E E2-44 Diff press switch Out of cal +

L * E3-16,1T,80 Size 0 controllers Tripjed +
5-95,6-45

I,4vSr * E2-11 Secondary prop motor Can't start +

Te.f. * E5-100,6-8b Emerg stern plane ind Swltch damn + +

1 E5-106,6-119 Hyd control relay panel Elect lead broke +

E 16-55 Hand lanterns Inserts pulled out +

- E6-129a&b Tank level ind. 4TK Lowv-f L 1or 6 _rge tank +

E 16-128 5VS trim valve sw. Encl broke at seam +

E 2As. E6-125 8000 GP) still relay Mtg block broke +
modale

' E3_6. 6 7E-486 23 Temp monitoring Damaged and lost +
5.94, 6-189,190 systems ind.

IV. E. .TRONICS

7 ER-4-2l BQS-6 transformer Grd strap broke +

' * ER--4-46 ECM mast Fairing broke. + +

* ER'.5-119 BQH-l bathy Sensing elem failed +
thermograph

5
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YD. PM=IO 'D
mM NW. OR SYl! CASURAI

V. ORIAZNCE

* R2-39,4-17, Torp tube muzzle door Cqms Jammed +
6-184 fir int.

i R2-42 Torp tube press equal Leaks +
valve

.Z R2-48 Torp tube over-ride Unfastened +
nameplate

v7* R3-2,5-6,6-181 Torp tube door latch Pins sheared on rel. +
handle

R * R3-7,6-21 Ford signalgun Outer door drive pin +
out and breech rotated

'* R4-18 Torp port rack Etnged end broke off +

R4 * R4-47 Torp handling namer Teflon liners broke +
rollers

7* R4-51 Torp tube breech doors Latch rings popped & +
dam.

7* R4-52,5-76 Torp tube muzzle door Cover bolts sheared +
opr. gear

7* R4-4I8a Torp cradle locking Unable unlock +
handle

7 */i 6-178 Torp cradle casting Cracked +

? Torp cradle locking bar G.fuides broke & pinion +
way cracked

. 7 R4-50 Weapons launch console Covers broke +

7 * R5-4,6-183 Torp tube MK 5 sw. box Plugs outAmph. loose +

7* R5-5 Torp cradle holding Bars failed + +
bars

7 R5--2Ba, 6-l77 Torp ramer track Sec. bolts bent & + -
Stfipped

. R5-26b Torp tube loading Out of line. Bolts +
rammer rabbit stripped

6
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D. ACIO R'D-
nu 4 Oq;P OR SYDM Ca8uzr REP__M

V. OmxSc (cot)

R' 5-T T!orp tube overside Studs stripped + +
cover

J- * R3-34- S ' K fl3 F.C. weap. Trouble in mwitching IQ

*a-'ch Console

? * R5-l33 Tory tube firing sool. filed + +

NOM: Item R3-3& and R5-133 added eusequeut to conference.

'7

'4.

, b

CE
t57 ~ -

Enlsr (1) to BUSIP SI 22T
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DEPARTMENT OF THE NAVY
IBUREAU OF SHIPS

WASHINGTON 25, D. C. IN REPLY "rP TO

C-SS(N)593
REGISTERED MAIL Ser 525-0262

UNCIASSmIED upon removal of enclosure (1)&(2) 3 August 1962

From: Chief, Bureau of Ships
To: Commander, Portsmouth Naval Shipyard

Subj: USS THRES , SS(N)593, shock damage design
investigation (non-nuclear items)

Ref: (a) BUSHIPS ltr C-SS(N)593, ser 525-022T of 11 July 62

Encl: (1) List of Additiqnal USS THRSER Shock Damage Items
Requiring Yard Design Improvement Study

(2) USS THlESH revised or new shock damage cards;
pages C-11,12,13; R-14,20,21,22; S-36,37,38,39,
4q; ER-23,24; E-4,7,9,14,18,19 (NAVSHIIPYD PTSMI
only)

1. Enclosure (2) contains revisions to previously furnished damage report
cards and additional cards for items not previously listed in enclosure (1)
to reference (a). Based on a review of these additional cards, enclosure
(1) has been prepared to list the additional items requiring shipyard design
investigation.

2. The shipyard is requested to include a review and analysis of the
additional item listed in enclosure (1) with the items previously forwarded
by reference (a).

By Direction
Copy to: (w/encl (1))
CONSUBLANT
DEPCOMSUBANT
CONSMAC
CONMBEVGRU TWO
CO USS TEHESER (Ss(N)593)
BUWEPS
DATMOBAS

-2/I

.- -- CONFIDENTIAL

Unclassified

Unclassified

Unclassified
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o 0

ENCWSURE (1)

USS THFlKR ADDITIONAL SHOCK DMGE ITMB
REQUIRG YARD DESIaN INVW3PIGATION

ITEI NO. EQUIPHET OR SYSTE4 CASUAl W

I. HULL

0, 57 7C6-217 L 

S'- 4Sf E6-221 - FW sounding device Bracket loosened

II. MACHInE

S6-35 . Stern hydraulic suction Valve shut

rh- & / S6-60 ' Snorkel hydraulic valve gage Out of calibration

e3f7 j S6-102 ' Vent diffuser Dislodged

4- ¢ e S421- "f't Pantry gull Mountings loose

5In S S6-22 2 V LO pressure switch Bellows ruptured

s6-226 LO ASV piping Hanger bolts stretched

rn- 3 s6-229 ' 

4 s- X' ',S6-230 ' T & D valve Reach rod pulled out

; 4 * S4-69 N drain tank Probe disconnected

yp- e 45-74 oo' Main steam valve indicator Link binding

III. ORFUANCE

F') < R6-225 Torpedo tube eject pup Door will not open fully

j /J 2 J- R5-Tl, 6-49 L'F.C. Cooling pressure switch Hold down bolts failed

y ,4 j R5-79 W' Subroc battery locker Loose on mountings

b(1)

b(1)
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SHP:U5 ruSHTNO: S1(IM DATE: _ M ZFILE:C 2
DaC4EIV pLAFIYPcA

1ECASU~AI IN:M ---

ACTIONM:TIN

ERIP ____________ TCI NO: __SHOTDATE - F -FILE:

BQTUIPME~NT (FR. ___CO~p T)

r AI NMATIONh- 
____

_______________SHOYT NO: ___SHOT DATE::FTILE 1E "IIPMENI (FR. _ _ _COMP'T.) __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

~RECOYMNDAqrTION:-

ACTION:
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IREMCcK~DATION: -Rr40~ V

ACTION: PiT o~u Re RPj~ A) Y

sRiOiMtfT NTh JAW AfU-6 N: ,SEY1 DT: IL

A&C'ON: liTIONil

1 1 /6/ M
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4 1 J..l90
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< - AFT ONLY.
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200
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VOLUME IX OF 12 VOLUMES

RECORD OF PROCEEDINGS

of a

COURT OF INQUIRY

convened at

U. S. Naval Submarine Base New London
Groton, Connecticut

and

Portsmouth Naval Shipyard
Portsmouth, New Hampshire

by order of

Commander in Chief
U. S. ATLANTIC FLEET

To inquire into the circumstances
of the loss at sea of

USS THRESHER (SS(N)593)

which occurred on

10 April 1963

Ordered on 10 April 1963

Exhibits 91 to 160

Unclassified

Unclassified



ES -THRESHER (SS(N)593)

POST SIHAKEDOWN AVAILABILITY

16 JULY J.962 TO 11 APRIL 1963

SHIPYARD ESTIMATES SHOWING EVOLUTION OF WORK 3Y

2iATEGORY,' APPLICABLL6 WORK LIST /iNii FINAL CHARGES IN MANDAYS

Prepared bv the toxing anl ltimating

Division of Portsmouth Naval Slhipyard E. hibi l-



USS THRESFER (SS(W)QiW9) FPOT SAKED z AVAILZ11.§-:'. 1 JULY 1 ° li. AJ-RTL 1963
RECIAPITULATIpg O9 CF SPIPYAFD FSTINMES T1-T-T1 .iCWT W FY WORKCATE?9K- W - RK 1,AR A nA F'! NF'AT C, ARIL S

IN MANDAYS

NON-NUCLEAR

C.O. 14-930 & 15-930 (BUSHIPS)

Initial Pre-Arrival PoSt-Arriva1 Supplementa Total
WC.-k No. of W/L of Copf. W/L of Conf. W/L of Final W/L to W/L of Total Mandays
items ItemTs 2/22 7/3/62 -_ 8/3/62of 1/15/63 1/156 Estimate Expended

M 23/ Il297 2963 J175 7645 5 18.085 20,525

N 115 544 9884 8095 6737 922 26, i2 36 991

S 1.8 518 4-;'V - - 932 975

INSURV 97 16458 1584 512 2263 69 20 886 18,462

SHOCK 109 - ° 2984 225 - 3 209 2,651

Sub-Total 623 21817 14,845 14j766 16 870 996 69,29'. 79 604

MISCELLANEOUS CUSTOMER ORDERS

BUSHIPS C. 0. 10-937. 14-937, 15-935. 77-103 and Reproduction Services

- 4525 1000 1863 828 8-,,216 8 707

DEPCOMSUBIANT C. 0. 25-544 and 25-930

- 303 15 318 - 256

BUWEPS (NOL) C. 0. 82-556, 82-557 and 87-434

____307 491 40 838 1,507

Sub-Total - 4525 1307 2166 491 883 9,372 10,470

Total 623 26342 16152 16932 17361 1879 - 78,666 90 074

Sheet 1 of 2



USS THRESHER (SS(N)593) POST SHAKEDOWN AVAILABILITY 16 JULY 1962 - 11 APRIL 1963

RECAPITULATION OF SHIPYARD ESTIMATES SHOWING EVOLUTION OF SS(N)593 WORK BY WORK CATEGORY, SHIPYARD WORK LISTS AND FINAL CHARGES

IN MANDAYS

NUCLEAR

C.O. 15-939 (BUSHIPS)

Initial Pre-Arrival Post-Arrival Supplements Total

Work No. of W/L of Conf. W/L of Conf. W/L of Final W/L to W/L of Total Mandays

Items Items 2/28/62 7/3/62 8/3/62 of 1/15/63 1/15/63 Estimate Expended

M 20 5955 42 391 - - 6,388 7,585

N 32 1769 5197 883 232 41 8,122 6,470

S 2 51 - - - - 51 80

INSURV 2 210 - - - 210 32

MISC. 6 48 42 64 154 147

Sub-Total 62 7985 5287 1316 232 105 14,925 14 314

Total 685 34327 21439 18248 17593 1984 93,591 104,388

Sheet 2 of 2



USS THRESHER (SS(N)593)

POST SHAKEDOWN AVAILABILITY

"M" ITEMS -- SHIP'S FORCE WORK ITEMS REQUESTED SUBSEQUENT

TO COMPLETION OF 4 DEC 1961 - 8 FEB 1962 RAV

AND-AUTHORIZED FOR P. S. A.

INITIAL ESTIMATE -- 4,297 MD
FINAL EXPENDITURE -- 20575 MD

RATIO OF GROWTH 378%

NUMBER OF ITEMS 284

Section A-1



USS THRESHER SS(N3)593) POST SHA1EDOlWN VAIAIITILITY 16 JULY 1962 TO 11 APRIL 1963

"14" ITEMS - SHIPS FORCE WOR QUESTS NC'CCJOH ZFIW,1 D DUiNG RV 4 DEC 1961 - 8 FEB 1962

INITIAL PRE-ARR. POST-ARR. FINAL SUPP W/L TOTAL
W/L CONF W/L CONF W/L WORKLIST "TER EST. EXPENDED

JOB ORDER WLI# TITLE AND DESCRIPTION of 2-8-62 of 7-3-62 of 8-3-62 of 1-15-63 1-15-63 MD ND

15-930-10305 M-278 DECK PLATES
Screws for holding down deck plates in escape trunks /0 .Z
have rusted and break on attempt to extract. Replace /0
screws with screws of proper material.

-10306 M-302 DEFICIENCY
Portable deck plates in torpedo loading areas of 1st
and 2nd platforms have proven unsatisfactory. Dis-
tortion of plates prevents engaging the cam-lock
bolts. Investigate method used by Mare Island
to provide a hinged decking. If satisfactory,
install in THRESHER. If hinging cannot be accom-
plished, provide a positive securing device that
will accommodate distortion. 3 7-

-10307 M-707 PORTABLE BEAMS AND HOLDING DEVICES
Portable beams and associated holding devices that
support 2nd and 3rd platform deck and deck plates,
have become warped so that fitting is time consuming
and difficult. Redesign a more satisfactory beam
holding device and refit beams for easier operation. 3-

-11303 M-30 SHAFT AND SSTG L.Q_ PUMP FDNS
Accomplish modification to foundations. (Grind off
ribs to eliminate interf. during hi-shock excursions.
DMs 261A-113-61 and 261A-114-61. IA

-11402 M-18 H6A MMD 74
Patch hole #338 in accordance with DM252A-171-61 7 7 P

-11411 M-391 

the deck support for the platform deck just to star- /1 2
board and aft of  is welded to the box girder.

GE 1 OF 33
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USS THPESHER (SS(N).593) POST SHAKEDOWN AVAILABILITY 16 JULY 1962 - 11 APRIL 1963
"M" ITEMS - SY-IpS FoRre WORK 4EUESTS NDT .ECOMPLESED DURING BAV4 DEC 1961 - 8 FEB 1962

INITIAL PRE-ARR. POST ARR. FINAL SUPP WIL T.'iAL
WIL CONF W/L CONF W/L WORKLIST AFTER EST EXPENDED

SOB ORDER WLI# TITLE AND DESCRIPTION of 2-8-62 of 7-3-62. of 8-3-62 of 1-15-63 1-15 63 MD MD

15-30-11412 M-395 SAIL CLOSURE PLT HOLDING DEVICES--REPLACE
Closure plates on forward portion of sail are
held with bayonet type lugs. The internal welding
device has proved too weak and one plate was lost
as a result. Replace all sail closure plate
bayonet type holding devices with improved,
stronger design or with standard flat head machine 7 3ff
screws.

-11503 M-331 #1 and #2 SANITARY TANKS
Re-run the sanitary vent lines to the port side,
outboard of the cocoon, and thence via an
in-line charcoal filter into the ventilation
exhaust line servicing the crewgs and officer's 19 .9 37
heads.

-11504 M-597 #1 SURGE TANK STANDPIPE
Repair leak in capacitance probe standpipe. 41

-12305 M-24 15" X 23" ACCESS HATCH TO BATTERY COMPKRT1ENT
Accomplish as per plan 2013857 (Adds coaming All

to prevent water slopping into battery)

-12309 M-268 HATCH HANDWHEELS
Presently installed hatch handwheels are of mild
steel-chrome plated. This has proved unsatisfactory
in that the wheels have rusted and fouled the
running gear. Detailed specs 16-2 page 205 call
for running gear hatches to be of CRES. Produce
running gear, including handwheels, for new hatches
to be installed on SS(N)593 of CRES as per
detailed specs.

-12501 M-334 MANUFACTURE PORTABLE STERN CLEAT
Manufacture a portable cleat capable of being
pinned to the mine clearing padeye or install
other suitable cleat. Operational experience
to date has conclusively demonstrated that there
is a requirement for a mooring fixture as far aft
as possible. d 7 nV Jv

P A(W 2 nl1 q q '



USS THRESHER (SS(N)593) POST SHAKEDOWN ANAILABILITY 16 JULY 1962 11 APRIL 1963
M1 

-ITEMS - S- IpS PE WORK REQUESTS NOT ACCOMPLISHED DURING RAV 4 DEC 1961 8 FEB 1962

INITIAL PRE-ARR. POST ARRo FINAL SUFP W/L TOTAL
W/L CONF W/L CONF W/L WORKLIST AFTER EST EXPENDED

J.OB ORDER WLI# TITLE AND DESCRIPTION of 2-8-62 of 7-3-62 of 8-3-62 of 1-15-63 115-63 MD MD

15-930-20)l12 M-40 REDUCTION GEARS
Accomplish modification to jacking gear oil seal
gears. Ref: NAVSHIPS 342-0139 Fig 7-28 vendor
drawings.

-20135 M-409 L.O. BUBBLER--MAIN TURBINE HP BEARING
During recent high speed operations, the lube oil
"bubbler" for the bearing
failed to drain properly. The sight glass appeared
full and the local thermometer read 1600F, repre-
senting a rise of 450F across the bearing. Rectify
this situation by providing proper and adequate 6
drainage for the "bubbler".

-20138 M-178 STEADY BEARING (REDUCTION GEAR)
Locate and correct the leakage path that exists
between the main and shaft lube oil systems.
Previous efforts to do so have failed. The ship
holds data sheets which indicate leakage of
about 5-7 gallons per hour.

-20142 M-239 DIESEL GENERATOR AIR COOLER
The diesel generator has excessive temperature (1600F)
in the generator casing during heavy load periods.
An inspection of the generator air cooler tubes is
impossible because cooler constant vent piping
has no take-down connections. Install mechanical
connections in the cooler constant vent piping.
Inspect and clean cooler tubes as necessary. Repair 23
as necessary. Renew zincs as required. Ref: NAVSHIPS c3
361-1634 Vol I and II

-20155 M-238 CONSTANT VENT PIPING--DIESEL S.W. COOLING PUMP
The constant vent from the diesel attached salt
water pump is a threaded connection and is leaking.
The associated piping configuration does not permit
tightening the connection without disassembling
the pump and drive unit. Rebuild the constant
vent piping with a union that will permit proper
assembly of this line. Repair the leak. 67

b(3) 10 USC 130
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= (SS (N"1 ,593) FOq: A,-I 'Z7Al -T A ' i A Z I < ; 11 AP7F'L 1 93
iMlr), -7 -WIh P- ?OFPE WORK RE, N'qj; ",L DDR I .. PV - -.N r ? - E

PR:EA- P;i>ARR. POST A'.1.§ FINAL TC-.TAL
- W/ J /L CONF WN VCO RKLIS 1 .T 7- T EXU.::;
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0 -20 156 r -397 -73EL FXHIA.-ST '13-UA'Y 3K'J
reezes in pos-ition eackh ttaie engine is run for a

peri.od of threc hours or more. Increase clearanets.
DNM261A-11"1o2-62

-20157 :4-398 =EXAUS VAL. , IN7*3OARD OPEF.A:!TN'>3M lAR i
Dismantle operating gear linkage and rejplar-311 all
bu.-hingswhi!h seized. Also replace shaft and pins,

-2.D158 -.>O6 M.E. THROTTLE LZE.AK--CVRRECL
Inspect both astern throttles for leakage, Correa3
any noted leaks.

-20159 M-394 DIESEL S.W. PTmP--REPLAC .;
¶2he diesel salt water pumn hais twil^s fail;-d i.
saervire and re-uired replacem-_n 3; onc- beczuss
the shaft failed and again because th.e impeller
nut backed off. F.M. Co. representative will inspect
for satisfactory installation in accordan e with
BUwSHIPS direction (See M-398 and M-587) // //

-20185 M-719 EPM FOUNDATION
The EPM foundation jumips approximately 1/8" whe. the
field is energized. Investigate nature of difficulty
to determine possible unbalance of field windings
and/or damage to EPM foundation. This may be
considered a result of shock damage. G

-20197 M-548 PORT RE-ENTRY DRAIN--MAIN TURBINE
The valve for operation of the port re-entry drain
in the main turbine is inaccessible. Install a
reach rod so that this valve may be operated from
the upper level of the engine room. Design
concurrence for locations. /4 /

-20198 M-681  TURBINE BOOT
Replace the Turbine boot. Inspect

boots for evidence of similar deterio-
ration. Determine the actual cause of deterioration
of the boot. Clean melted residue from the upper
tubes in the port condenser. Afl.l

b(3) 10 USC 130
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USS THRES11ER (S3 (2Nf593) POST SHAKEDWN 1AVA9L½U,2Y 6 . JULY 1962 - 1.1 APRIL lt-,13

"MV" ITEMS - SHIPS FORCE WO4 DEC 196 8 FE 1962

2INIT:AL PRE-'ARR. POST ARR. FINAL SU2P W/L TOTAL
W/l CONF W/L CONF WAL WORKLIST AFTER EST EXPENDED

Y ORhER LI TITLE AND DESCRIPTION onf ~,8-62 of 7-3-62 of 8-3-62 of 115-63 1-156 3, MD MD

!5-930-20199 M-547 BOAT SPRAY ISOLATION VALVES--MAIN STEAM TURBINES

The boat spray isolation valves for 
turbines are highly inaccessible. Install reach

rods so that these valves may be operated from /0
the upper level in the Engine Room. /0

-20204 M-360 CLAND EXHAUST CONDENSERS--INSTALL VAMOMJ- GACES
There are no vacuum gages installed locally at the
gland exhaust condensers. The installation of these
vacuum gages has been authorized by BUSHIPS ltr
SS(N)593C1/9480 Ser 648D4592 of 3-27-62. DM2c'lB-

445-62.

-2032:7 M-287 PROPULSION SHAFT 1INVLATABLE SEAL RING INSTR-J;C IN
PLATE; REPLACE Replace warning plate. /

-20329 M-485 FWD MAIN SHAFT SEALOL--REPLACE
Both sealol units on the propellor shaft leak exces-
sively (6-8 GPM) and leakage rate is increasing

with usage. Replace both sealol units, A deficiency
report has already been submitted on the forward

sealol unit. 1,2c 53

-20330 M-386 RESONANCE CHANGER--CORRECT LEAK
A leak has developed in the resonance changer pistons.
Repair the resonance changer as necessary to stop 3

leaking past pistons. DM26LA-108-62

-20406 M-290 DIESEL EXHAUST DOOR MBT #3
Test the sec tion of exhaust piping in #3 MBT and make
repairs as necessary. 53 3 -41

-20414 M-575 SNORKEL HEAD VALVE FORWARD EL;ECTRODE REPLACEMENT

Install new head valve electrode and cable assembly /X1 Al

in snorkel mast.

-20601 M-534 THROTTLE REMOTE CONTROL
The main throttle gear box at the SPGB leaks oil along

the shaft for the handwheels, thus causing the handwheels

to be "slick". Inspect and determine cause for /4p,

b(3) 10 USC 130



.JSS TUiRE3EEIR (S{T9293" P;05T 51- ~XKF0WN Xe41AAJA - ThTYL, 1, Z ! APRIL~
N" TTEMS - FL3 ' "WOR T; 0 S I[ A 1ND 196Z

~YLL PRE A~. POS T-AS. v:§P W!/ '1KJ:AL-IA - A .- R .: ';i

W/L CM- W/L (?ONF W #L WGLIS? Ii sT FT . EXPENDED

7mRE WLI# TITLE ND DESC aIYTh- 0 ', f : 5f 8-3 - - l-15-o3 1.-1.- {D -MD

;,.M-20<? MA7IN TUJRKSINE T?:30OTTTIE SYSTEM

Pr:vide handwfLhes1s fer local operatlcn ani akecpi-Fh
necssar-orifications to the ttrot-e systeFmE t. allow

the ship to ules these handwheeLs. 28 28 20

-20717 M-2 3 w # SURGE TA NK VACJJM DRAG CONWERL BELAY
The #2 Surge Tank Va..u,.iSm Drag Cr rol Relay3 operate
290 gallonas and 325 gallons vitoe 'JOG gal>2s .rr.(J
500 gallons. Deters'.ne :ause anid repair as r.sary
DM26lC-16-62 L. 12 19

-20 (7 2 -9 5 MATN STEAM ROOT VALVE 
Repair subjeet valve. 75 75 75

- o9723 M-610 T.P. STEAM FLANGES
High pressure steam sapply flanges from mad- rtecX
strainers to gland seal regulators are very
inaccessible for maintenance and have bcth daveloped
leaks in the past. Repairs on one ocasion delayed
sailing. Replace flanged joints with weLled

joints. 16 16 30

-20801 M-42 HOTWELL LEVEL CONTROL VALVES
Complete installation of Hammel Dahl valves. This item

is CANCELLED and COVERED BY Item N-75. 31 31 3

-20807 M-58 MAIN CONDENSATE PUMP 
Repair subject pump 56

-20921 M-130 FLEX HOSES. SEA WATER
Provide ship with replacement hose assemblies for each
type of seawater installation per BUSHIPS msg 041732Z

of Oct 1961. 37 37 6

-20922 M-131 AEROQUIP HOSE--SEA WATER SYSTEMS

Replace all Aeroquip hose in seawater system ir.
accordance with BUSHIPS msg 041732Z of Oct 1961 77 77

PAGE 6 OF 33
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UjS3 T E3HE7 7, P: F ; -A~' .T 16 J; 1 - = APRIL 193
"N" - S - SHIPtS 9 iLl) DIUN .p b raf'- ' 1 9 I - S F g 9,E

T:-,;rTAlL P-9E-A?1R. POST-APR- FINAL SFPF W/L TOTAL

WL CONF' WJL CONF W/L WORKLIST AFJTER EST EXPENDED

0O# OR-F Wil TITLE AND DESCRIP t ON of 7-2-2 .f 8 -i63 o f 1-15-63 --D3 MD M

~-Z;. .:M-172 M-W P;TMP DIXERENTIAL PFESSUE GAES
Chezk pipelines sea s-uatin and pump IiscWharge lirt
for damage and flow of water. 5 5

-20919Z5 M-208 O-SE IDENTIFICATION
Replace all present1ly installed fl~sible hoses
exc.ept NP items with properly ideand daed r
hose, so that ship can carry rut proper inispec-
tionL and replacemn t routinse. BUS-HIPS directives
require hose which is not so iidr~,ntified to be
replaced not later than. 18 Fsothrs after i.ns tal1At Ion.O .- 40 69 594 811

NO OTHER ITEMS ON THIS PAGE.
CONTIN1JED ON FOLLOWING PAGE.
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USS THRESHER 3SS (N 593*. PO .$. AKEDOWN AyTAL§-; 1ai JTJL8' 1926,2 - 1 APRIL 19 3
"M" B2EMS - SHIPS FORCE WO-rEQAjESrS N*V A"OLSFERD 0'R1N_ RAV 4 DEC l91- 8 1962

INITIAL PRE-ARR. POST ARR. FINAL SUEP W/, TOTAL
o !, g'i CONF W/L CONF W/L1 WORKLIST AFTER EST EXPENDED

.- 9_ ORDER WLI# TITLE AND DESCRIPTION of 2-g862 of 7-3-62. of 8-3-62 of 145-63 1l15-63 MD MD

15-930-20926 M-311 FREON AC CHILL WATER--BALL VALUES
Provide gate or globe valves for chill water pump
isolation.

-20930 M-408 COOTING COILS--AER-CLEAN
All the cooling coils in the after end of the engine
have a heavy coat of oil and dirt, thus greatly
decreasing the efficiency of heat transfer surfases.
Pull the coils from the ship and steam clean. 7? /O.2

-21101 M-20 DC/AC MOTOR GENERATOR
Modification to lube oil Sr5E39

-21108 M-164 L.O. STRAINER
Machine seat and plugeock of lube oil strainer
or replace entire assembly. Uneven wear and cutting
of plug cock seal will allow only one side to be
isolated for removal and cleaning of strainer.

-21109 M-163 SSLO & SLO STRAINER TOPS
Redrill and tap SSLO and SLO strainer tops to take larger
sized pin. Stop pins presently installed are only
half the size of the guide channel and have /
repeatedly bent or sheared.

-21110 M-183  COOLING WATER THERMO DIAL GLASS
The cooling water thermometer dial glass is
broken. Provide spare thermometer dial and gage
glasses in ships allowance. Ship will replace broken 3
glasses.

-21112 M-320 L.O. PURIF HEATERS
Acid clean heater casings and remove all remaining 4/
carbon scale.

-21116 M-731 PLASTISOL AND ENGRAVE HANDWHEELS (LO)
Plastisol and engrave 57 newly installed handwheels
on L.O. system (Process Instruction 1007.1 applies) // /

PAGE 8 OF 33
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USS MRPLESHER t3S S?'7`,-53) POST SPAgEDOW1N A1TA _4i:. .TY 16 JY`L L 1,76 e i-. APRIL 1)63
I'" TEEMS - WOip JE$T 10 2P A S KI- Ad' A DE( L 8 AEFE DIU69

fTIAL PRE-ARR. POST APR. FINAL SUI-P W!I TEQTAL
CONF W/L CONF W/L WORKLIST AFTER EST EXPENDED

JOB ORDER WLI# TITLE AND DESCR>IIN Of 2-8-62 of 7-3-62 of 8-3-62 of l-1563 1-15-63 MD MT;

15-';33!4 1117 M4-320 L.O. PURIFIER HEATER
Modify piping and clean carbon scale from heater.

'21204 M-93 -IPS PROPULSTON CONTROL PANEL r.A1JZE
Main turbine head first stage compound duplex gage
on SPCP has a broken spring. Ship's Force replaced / /
with-spare gage. Repair broken gage an-, return to
ship.

-22003 M-352 BARTON DF GAGES FOR MSG-ASW AND RPFW PUMPS
Tsing the manifolds presently installed at the SPCP
and SPGB, and some additional tubing, the DP gages
can be-properly vented. It is also possible that 3
this modification may correct the existing deficiencies 37'
reported on these gages.

-30017 M-567 DIESEL GENERATOR
Check commutator V-ring, bolts tight and dress commu- .t7 7 sA7
tator. Install new brushes.

-30018 M-584 
Dress commutator in set and renew 9 t3  I?
brushes.

-30020 M-599 OVERSPEED TRIP MECHANISM
Install two new dowel pins. Ref Shock Item 5-7.

-30021 M-600 L.O. GAGE LINE HANGER
 Install one added hanger.

-30022 M-585  SLIP RINGS
Dress slip-rings and install new brushes.

-30023 M-587 DIESEL GENERATOR AIR TEMPERATURE
Increase cooling as necessary to reduce maximum air
temperature to within acceptable limits. .?a 7.

PAGE 9 OF 33
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iS7 P1S1 E >5 H A i-- ;4' ,'1A9 7 t 11 k I ' I `92 I I A PFI 'L

11 "I AL PRE-ARR. P0,S -oR . PINAL 7 W` TOTAL

W/L CONF W/L CONF W/L WORKLIST AFTER EST. EXPENDED
JOB ORDER W,74. TITLE AND DESCRIITION *$ -8-62 of 7-362 of 8-3-6< of >1156t i`i5 -2 MD E,

9 -- m- _5 NARROW RANGE FREQUENCY METERS 

Remove existing wide range meters in 
modify swbd to acconmoiate new meters, connect

and install.

-30108 M-382 AUTO DC REOCSTATS
Replace existing automatic DC voltage coarse
rheostats in EPCP with Ward Leonard 61' rheostats
in accordance -with spec MIL-R-15109 to give tiner
voltage control.

-30110 M-301 ELECTRICAL bMTERS EPCP
The electrical met-ers ea the electric plant esintrol
panel, the trim acnd drain pump controt panels and
the diesel engine c.OnirnroIl pan'-l are presently un°
reliable. Repair or calibrate all meters. o? -5 /7

-30Z10 M-189 PRECIPTlATOR CONTROL MACHINERY SPACE LOWER LUWEL
Res-ommend complete overhaul of this unit and advize,
if available, as to cause of failure.

-30212 M-514 TEST IZADS FOR TEST BENCH U
Manufacture four (4) test leads with plgs cn one eand
and terminal board lugs. sized to fit T- s in ins 3 3
mentation drawers, three feet in length.

-30213 M=515 STIFFENERS FOR RC-AS XnAR COVE.RS
Re-fasten all stiffeners using self tapping screws
of proper length to prevent recurrence of this
trouble. Nuclear Fower concurrence required.G

-30214 M-569 POWER CABLE--BRIDGE TRUNK LIGHTINPG
Power cable for bridge trunk lighting was inadvertently
burned thru by Ship's Force. The cable is now spliced
to provide temporary usage. PNSY install new cable.

-30216 M-574 Incorporate latest revision of plan to the AN/WIO-2V
sys tem .

Pi<;VE 1C ()F 3 3
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3':5 R FCST' 51~IXK•2_DOWN` AV~-A1143_ IJLY, l-3 IAPRTL 19,t 3
pIUT~S qWPG yo1 C: .c WORE! S .5 D NT Ai 0,p1>' DFQ-E 1 I - 8 P

7NAITIAL PRE-ARR. POST2-RR. FINAL W/7 W4 TOTAL
Wq L CONF W/L U)7F WiL WORKLIST Kf`rTER EST. EXPENDEE

JOCR:ER WLdt4 IT TLE AND DESCRI.PTION of 2-862 A 6 f of 8_£ &o P°62 ea >1-15v63 ! Gi15063 MD NtD

' r7 2- °A54 l175 AC OTY'-LETS NEAR AN/BQS-9
Frote two 115 IAC serviiC'e gculets in area of 3PS-G
radar for test equipmentt and maintenance equipme:-t, i-

soldering gun, light,-, etc. See Ship's Form e fcr desired
location.

-30 308 N8lM. LLIGH.TINGI SYSTIEM 3RD PLA TORM AFT FR 28 TO 51
Reircut l lgts loc Q = rated ,er F.G. F Fr 37, 3 3
stbdo, to nightlight circuitr

30310 M- 185 UiHART TA'E:5 LE UG-P
Install a sehield along forward edge of 1L-ghlA
Shield to be 5" lirgh.

-30,131 N el- 'l868 BATTcERYEAER RF25 UGH'
Put; the -<attry breaker .ro< iightbig oe a Ke~rara

;ircuit so it can b*e ilixnumina~td with•ji. :r.
Gn lights in adjac;:n1t L-Ink rt,_,T ' o2

-30314 1-3 92GALLEY RNGEREWIME
Rewire with a wire wihose insulation wMl1 b- impervious
- grease or reinrk.5late present wiring oC prevent

grease penerratio /7 ,7
-30315 M-684 L1CHTING tZ'1XRES--8W RADIO CENTER

Two lights over typewriter desk are installedJ 'Kack-
wards. Reinstall correctly.

-40031 M-102 FWD ANCHOR LIGHT PLUG
Reep-ace -o-warli anenor ligh plge 22 22.

40047 M-/452 MK19 GYRO cOMPASS LEVELING CKT
Determine cause of malfunction and restore to normal
operation.

-40048 M524 ATOMATIC MANEUERIN CONTROL SYSTEM
Repair Depth Control System and modify systeml in a
manner such as to correct the over sensitivity
experienced at low speeds. /42 - 5Y //

P.: 32 11 OF 33



-U33 'F~i!ER (35OW93N POS1' S.9AgE, 0WI^ A~.A - 7Y - Jm-i 3 -6. -I APRIL 1963

M3 S sI-CPs YOFE WORK °D 19. 8 FEB 1962

INITIAL PRE-ARR. P5STJARR. FINAL &UPP W/L TOTAL
W/L CONF W/L CONF W/L WORKLIST AFTER EST. EXPENDED

J3C K3RDER - W# TITLE AND DESCRIPTION cf 2-8c-62 of 7'#>62 of 83 -62 of 1-15=63 i-5-63 MD MD

-',3-~ 33X )5C) MX609 ALTIMETER-REPLACE
Repair or replace maneuveririg room altimeter wehiih
failed during shock trials.

40;l -M-l 0 RIM SYSTEM SEA VALVE (TD-1) POSITION INDICATOR
Accomplish in ac.ccrdance- wli-h DM27:3A-1I9-i 5

DM273JA112=-61 and P1 l864l85. 70 70
°: 4ENT2 M ERTAINMNT SYSTE2M-APE RECORDER

Improve the verttilatio. of the ent, tazien < -I.
by adding a -vent supply duct or installi-lg a
blower, Remove the speaker above the ANM/-3 ank`.
inrstall the tape re.order in t'his space. in its
factory provided case. install a locker -ior
sto-wapge of magetic; taPes 1a ¢ cin locatien now

o!.;c<upied by the tape r~-orCEr. 31 31
Q40137 Ml187 IND LICHT LENSES

Provide. ShipIs Force will install. 0,VLY)

40138 M-234 #2 SURGE TANK CAPACITANCE PRO?)E 7 ,./ /
Find and remove ground.

o40139 Mli9O IM 2
Replace RTD and/or cable as necessary to repair.

o40140 M-194 CAPACITANCE PROBES
Completely checkout and calibrate the list of 3
grossly inaccurate capacitance. probes.

-40150 M-195 S0UND ISOLALEON, UNDERWATER LOG TRANSMITTER

Modify foundation. 3 -20 2

-40152 M-205 PROTECTIVE CAPS, SP TEL SYS
(Procurement of ma terial)

o40153 M°192 SINS AUX NAV CONSOLE CKT LN /

Provide ground connection.

P;,,E 12 OF 33



-?SS3 TSHiSER <S fS)% P'OST S,';WN AW' Y J 1AA. ,AE ii' APR , 1 903

"M" YIEMS -9 Sii3 SHIP SijF E R 7R BAC 4 DEC 1961 - q FEB 1962

11"ItTIAL IRE-ARR. F03RST-.AR . FINAL SUPP W/L TOTAL
WIL CONF W/L CONF W/IL WORKLIST AFTER EST. EXPENDED

S70'nR ORDER WLlik TITLE AND DESCRTPTION of ,--b-62 of 8-3-62 cf 115-63 3-1Y-6 . MD MD

I -? 30)-4O154 M-535 SALINITY INDICATOR CIRCUIT
Investigate and determine cause of oil in. salinity
cell. Rectify this deficliency.

-40155 M-570 SP TEL SYS E-XlJ -/4
Provide proper shielding cr rerouting of the affected
phone circuit cables.

-40157 M-559 X60J STA 8A--RELOCATION OF
Reposition X-60J phone holder above phone selector
box so it faces alley.

-40166 M-364 BRIDGE CONTROL CABLE- REPLACE
Manufacture a new replacement cable for spare. //

-40168 M-411 DEFICIENCY 2 2. 2.3
The down haul cable for the forward and after messen-
ger buoys became damaged by the hat.h bails when hatches
are opened. During submerged operation these cables also
pull free of the rubber fairing. Redesign hatch bails
and cable fairing.

-40171 M-421 HULL VLV IND CIR GROUND ISOLAXION 2
Install amphenol plugs.

-40174 M-527 SALINITY CELL PROTECTIVE COVERS 7 ,7  e
Replace with stronger and sturdier covers.

-40175 M-571 BRIDGE SUITCASE MODIFICATION 2. 2 6 3•
Modify in accordance with PL 1864050 whit;h will permit
the isolation of the external cable with the use of
one switch at the ACO switchboard without affecting
the use of the Bridge Suitcase Test Jack.

-40178 M-619 WRT #1 TANK LEVEL IND SYSTEM 2.. 2 7
Investigate and re-zero transmitter.

-40180 M-633 WRT-2 XTMR AND CABLE HARNESS
Replace shock mounts. Straighten drawer panels, Repair
harness. Replace thermostats with non-mercury type.

PISZE 13 OF 33



LJSS -$ POST S Stl) 9 lT & iA7EDC WD AVA17 i- TA 62 A E 63

1N:.;'I AL PRE-AF.. POST>-A2RR. F.V7 AL S'Q'FF WK"L '75OTAL

W!iL CONF W/L CONy W/L WOKXLIST AIFTER EST. EXPENDED

.:OB ORDER W1I1# TITLE AND DESCRPION f -8-62 S4Z Of o-Z2 I _-li-63 MD MD

j @-930-40181 M- 7 0C SUITCASE CABLE REPAIR
Repair cable per D14273B-21-61 and prwSyidp. d pare c5,bleC 11 11

-402275 M-380 M1113 FCS VELOCITY CONVERTER
Replace velocity converter with produlcti~o model and
provide adequate ventilationr. 18 18 6

-40233 M-713 MODIFICATION OF SINS
Install a modification pres&ntly availab l wihiK. -ill
allow azimuth angle inf. mation wheen Alfa arLales are
inserted 119 119 18

-40401 M-C47 TELETYPEWRITER REPAIR
Realign and riepai aF Replac.e c~pace bar. 6 6 9

4Z 14M-23 CHANGE ORDER #46.2
Remove TBL-13s Tnsa CS. 171 +4369 740 525

-40631 M-28 AT317/BRR
Accomplish in accordmnue with DM2162B-369-61 ar.d
Design Div. instructions 35 +90 125 37

-40636 M-256 FLOAT ANTENNA WIRE GrIDE
Repair damagedd section. 3

-40637 M-47 ECM MAST
Repair koist cylinders 199

-40646 M-316 PERISCOPE TYPE 8B
Install new cable harriess from E&E adapter to junction

box. 182

-40648 M-335 FLOATING WIRE ANTENNA
Manufacture antenna assemblyaccompli-shed on N-118 JO 40655 10 10

-40649 M-342 SHOCK MOUNT AN/BRR-3 RECEIVER
With barry type NC-1035T4 mounts shock mount AN/BRR-3 receiver. 8 8 5
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us 17-F ITSS .S POST S-AIEDOWN A.A-,A85 1V i Ll °1 APRIL, 196.
"k' .UEiS ic ,..PS ECE WO SS N. A\ 9MP1L~lS ED DU~iN(; Be 4 DEC 1961 - 8 F. S 1962

INITIAL PRE-ARR. POST-ARR. FINAL SUP? W/L TOTAL
W/L CONF W/L CONF W!L WORKLIST AFTER EST. EXPENDED

JOB ORDER WLI# TITLE AND DESCRIPTION cf 2-8-62 of 7-3-62 of 8'3°62 of 1-15-63 i-15-63 MD MD

! b-930-40650 M-367 AT°317/BRR LOOP ANTENNA--REPAIR OR REPLACE
Repair or replace as necessary.

-40651 M-414. UHF/IFF MAST FAIRING 7
Add guides fore and aft near top to fit in guide rails.

Guides should narrow at bottom to allow for misalignment
when lowering.

-40652 M-656 SRA°12 ANTENNA PATCH PANEL G /)
Provide SRA-l2 antenna patch panel in radio with

capability of selecting 8-B stub seleetion.

-40654 M-65 7 8B-STUB ANTENNA SHORTEN
Shorten and encapsulate 8-B stub antenna to confonrc
to SS(N)593 fairwater specs.

-40708 M-248 LORAN SYSTEMANN/UPN°12
i nvestigate anld repair .

-40709 M-284 SPA-4A RADAR 3AJ0
Ship deficiency item M-284 requested rearrasgemrients of

SPA-4A. Accomplish C.O. 27? FIELD ClWNGE 5 incidenetal
to rearrangement. Rotate the SPA-L.A radar repeatre
900 with the controls inboard.

-40713 M-634 BPS-9 WAVEGUlDE SW UNIT 3 3
Inspect, adjust and repair as necessary.

-40714 M-655 REMOTE AUDIO JACK AT ECM CONSOLE 14/

Provide a remote audio jack from microwave intercept

receiver in E&E adapter at ECM console.

-40715 M-658 SW POSITION PLATE 9
Replace with metal plate engraved with proper lettering.

-40822 M-143 AN/BRA-3 COPUTER RECORDING HEAD
Replace recording head assembly.
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1'Sss 'N-S- Si^R ISSt< ' F5 '. AI A L C.UL-7 1q o AFRL I 2

"M~ -.<g t wox,23 ~ Th3 l~5. Kw: Ait LY.JH yl-rE X-2JN ThAN i>;,' S$: 8 sp>t i9+;2

INITIAL PRE-ARRO POST-ARR. FINAL aKJIF W/L TOTAL
W/L CONF W/L CONF W/L WORKLIST AFTER EST. EXPENDED

'JOB GD)iER WLI# TITLE AND DESCRIPTION t-4-8-6` of 7-"-62 of 8-z-62i of i-5-63 i-¶=563 MD MD--

l5oiO~4082/ , M-25O SONAR CONTROL SYSTEM ELECTRICAL TIMER
Relocate electronics timer in sonar control center
presently located above BQG-2 to location, above BQCZ-6
passive sonar stack. In present location, t4mer is
useless because the required sonar operator carnzt
see it.

0831 Mo337 BQS-6 X-DUCERS REPLACE /7/ 2 039 7
- Replace transducers in the BQS-6 array with type TR-533A.

-40)832 M-338 JUNCTION BOX COVERS=-REPLACE
install 2 covers for BQQ-3 jinction bcxeso

.40833 M-339 TOPSIDE BQH. X-DUCER-RNPLACE /i */7
Replace BQH transducers topside anzd bottmilesie,

-40835 M-341 HYDROPHONES- REFLACE 1 /7/
Repair or replace various hydrophones. CheGck ut prior
to undocking.

-40839 Mt603 REPLACE #1 AND #3 OMA HYDOPHONES (TYPE KT-75 4J

-40840 M-604 REPLACE DVTJG #1, 2, 3 AND 4', HINDROPHCNES -7LDD -/ 9 Y'3 o
-40843 M-636 BQS-6 SECTOR SCAN INDICATOR

Replace CRT, realign and adjust circuits as neceasary

-40844 r-613 BQS-6'UNIT 20 REPAIR LEAK
Repair leak in water plate, inspect, repair and replace
components in unit 20 as necessary.

Q40845 M-639 EQS-6 UNIT 11 VOLT. REG.
Investigate and repair as necessary.

Q408846 M-640 REPAIR OF BURNED CABLES IN UNIT 5 OF AN/BQS6 4 94
Repair burned wires in harness entering unit 5A3 by
splicing with line connectors.
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USS THUBESHER ~S.SN`;5:. POST S,' EIXDWNT A AL9 JJ fv l, 3 K2- 11 APR.7L 1?P_,
"M` 7TEMS Z SKP2s DORCFWORZX ?EC7ES Ri AAPIAS5QED DJRTh AV 4 DEC 136 8 3

INITIAL PRE-ARR. POST-'ARR. FINAL $UPP W/L TOTAL
W/L CONF W/L CONF W/L WORKLIST AFTER EST. EXPENDED

JOB ORDER WLI# TITLE AND DESCRIPTION of '-8-62 of 7-3-62 of 8-3-62 of 1-15-63 1-15-63 MD MD

15-930-4-0847 MQ641 BQS-6 UNIT 15 INTERFERENCE
Investigate and repair as necessary.

-40848 M--659 B>l1 EMERG UNDERWATER TELEPHONES 9.4
Replace present cables with longer (25 foot) cables.

-40849 M-637 ANBOQQO1 SONAR
Inspet, -repair and replace components in Unit #20

-40851 M-721 BQQ-3 HYDROPHONES (DM272B-78-62) /// -f

-50131 M-99 BOW & STERN CAPSTAN DECK CONTROL VLV; AGCESST3TL7TY TO 37 37
Improve accessibility to subject control valve,

-50132 M,-170 VEW1 HEATERS . PROVIDE ACCESS .; 300
Provide proper access to the following ventilation heaters
which are inaccessible or require excessive time
to reach for maintenance,

-50133 M-272 OXYGEN SYSTEM VALVES /J' 497
Accomplish SHIPALT SSN-71

-53134 M-282 VENTILAITION--ER
Install permanent duct to supply ventilation to the /1 o
head.

-50135 M-318 SHIPS YENTILATION SUPPLY COOLER .0 G 3oo
Properly seal main supply cooler, design proper
drainage, remove water presently circulating
throughout the ventilation system, and investigate
need for drainage in low points of supply headers.
Seal bulkhead between IC transformer locker and
ship's passageway.

-50137 M-614 REMOVE INTERFERENCES IN DR LINE
Remove interference in drain line.

-50210 M-133 LITHIUM BROMIDE PLANT //)
Conduct a full leak detection procedure during PSA.
Repair all leaks found.



USS THRESHER (SS(N)593) POST SHAKEDOWN AVAiLiJ3ILITY 16 JULY 1962 - 11 APRIL 1963

"M" ITEMS - SHIPS FORCE WORKREQUESTS N(T ACCOMPLISHED DURING RAV 4 DEC 1961 - 8 FEB 1962
INITIAL PRE-ARR. POST-ARR. FINAL SUPP W/L TOTAL

W/L CONF W/L CONF W/L WORKLIST AFTER EST. EXPENDE

JOB ORDER WLI# TITLE -AND DESCRIPTION of 2-8-62 of 7-3-62 of 8-3-62 of 1-15-63 1-15-63 MD MD

15-930-50211 M-215 AIR COND CHILLED WATER PUMP A1 " &
Replace present gages with 0-30 psi gages.

-50212 M-270 AIR COND S.W./CH. W - PUMPS (FREON) INSPECTION OF 35

-50213 M-301 LITHIUM BROMIDE METRIX VALVE 3
Procure and install a metrix valve of a better
design.

-50215 M-307 SEALS ON FREON AC CHILL WATER PUMPS 5S6' /*'
Install mechanical seals on Freon A/C chill water pumps.

-50217 M-381 AIR CONDITIONING SYSTEM--CHANGES AND CORRECTIONS lie
Investigate and correct conditions.

-50222 M-476 #2 AIR CONDITIONING PLANT /j
Repair plant to run at stated capacity.

-50225 M-724 AIR COND. S.W. PIPING PLANTS
Install six unions.

-50302 M-333 LITHIUM BROMIDE PLANT LAGGING 3 3
Replace lagging with removable lagging which will fit

under existing CRES lagging guards.

-50404 M-43 C.O. 216 OXYGEN SYSTEM 1 3 /3 &"

Install oxygen system pressure regulator.
MNS Z-621 and Z-622

-50405 M-119 RESUSCITATOR AND REPLENISHING PANEL OXYGEN SYSTEM
Complete installation in accordance with BUSHIPS ltr 3
SS/4730 Ser 648F-1685 of 15 Aug 1961

-50505 M-220 CREWS URINAL FLUSH VALVES 3
Renew lagging but do not cover bonnet nuts.

-50506 M-296 GALLEY RINSE SINK
A rinse sink of a new design is needed for both the // O a
galley and the pantry and should be installed during PSA

PAGE 18 OF 33



USS THRESHER (SS(N)993) POST SHAKEDOWN AVAILAB- TY 16 JULY 1962 - 11 APRIL 1963
'WI" ITMS - SHIPS IFORKE WORK REqUSTS NOT ACCOMPLISHED DURING RAV 4 DEC 1961 - 8 FEB 1962

INITIAL PRE-AR. POSTOARR. FINAL SUP? W/L TOTAL
W/L CONF W/L CONW W/L WORKLIST AFTER EST. EXPENDED

JOB ORDER WLI# TITLE AND DESCRIPTION of 2-8-62 of 7-3-62 of 8-3-62 of 1-15-63 1-15-63 MD ND

15-930-50507 M-299 PANTRY RINSE
Relocate piping or install union takedown joints
to provide proper access. Insure that all soldered
joints are silver soldered as ordinary solder melts
in close proximity to the heaters and leaks develop. 6 6 1

-50604 M-35 AUX S.W. SYSTEM HANDWHEEL ENGRAVING0 Accomplish in accordance with DM261B-163-61. 11 11 4

-50606 M-55 PUMP
Repair motor. 70

-50607 M-288 HULL VALVES BALL TYPE
BUSHIPS INST 9480.56 requires an inspection of all
submarine hull valves, ball type, with elbowed inlets.
Accomplish this inspection except N.P. valves, in
accordance with above instruction during Post Shake-
down Availability. Inspection of sample valve
during the current drydocking revealed some pitting. 94 94 32

-50615 M-114 ASW PUMP WEAR RINGS
Replace wear rings. 78 78 64

-50616 M-486 PUMP SEAL
Replace the mechanical seal for Pump. 34 34 25

-50620 M-710 HYD COOLER S.W. PIPING INTERFERENCES
Redesign saltwater piping to facilitate removal
of zinc plug (after port side of after cooler) 7

-50811 M-152 EXPANSION JOINT, BRASS PLUG TRIM SUCTION HEADER
Replace monel plug with a welded in plug of proper
material. 2 +1 3 6

-50814 M-314 PRIMING LINE-TRIM SUCTION HEADER
Install 1/2" valve per DLI #15037 4 -2 2

PAGE 19 OF 33
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USS THiRESHER Pe(3 POST SHIAKJED7OWNI a L l, J7Ly , -U 1 APRIL 1963
I'M" T M4S - 3SNIPS ,S N - P D PA 4 DC - S FEB

INTIAL PRE-ARR. POS -ARR. 1INAL S'L>PP W/L TOTAL
W/L CONF W/L CONF W/L WORKLIST AFTER EST. EXT&ENDED

JOB ORDER WLI# TITLE AND DESCRIPTION OL 2-8-62 of 7-3-62 ofC 8-3-(2 of 1-15-63 1-l5-S3 MD MD

15-930-5C615 M-313 DR PUMP GLAND SEAL REEGLATOR--REPLACE
Replace in ships spares (1) drain pump gland seal
regulator, one priming ball and one gage. 1

-50819 M-410 BALL VALS--S.W. SYSTEM--1NSPECT AND REPAI R
I.speet all ball valves, in seawater sysemps .iJring
PSA and repair or replace all corroded vaIs. sti-

gate feasibility of utilizing teblon-oa>.d kall
alrves, which were developed by EB. See Item M128S8. 72 Z8 +l68 896 973

NO OTHER 1T'EMS ON T'.IS PAGE.
CONTENTS CO11INLMEUJD CZ FOLLOWT. '10 PPAL.
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USS THRESHER (SS(N)593) POST SHAKEDOWN AVAILABILITY 16 JJLLY 1962 - 11 APRIL 1963
'"" ITEMS - SHIPS FORCE WORK REQU4ESTS NOT ArIMPLISHED DURING RAV 4 DEC 1961 - 8 LEn 196'

INITIAL PRE-ARR. POST-AR-R. FINAL SUPP W/L TOTAL

W/L CONF W/L CONF W/L WORKLIST AFTER EST. EXPENDED

JOB ORDER WLI# TITLE AND DESCRIPTION of 2-8-62 of 7-3-62 of 8-3-62 of 1-15-63 1-15-63 MD MD

15-930-50823 M-473 #2 MBT FREEFLOOD DRAIN LINE--REPAIR LEAK 48 <? t 9

Repair leak.

-50824 M-478 PRIMING PUMP FOR TRIM PUMP, OVERHAUL OF
Overhaul subject pump.

-50825 M-537 SURGE TANKS FLOAT SWITCH DRAINS CONDENSATE SYSTEM
Braze chain and plug to half unions and install on
#2 and #2 surge tanks.

-53825 M-558 BILGE DRAIN MSUL TO MSLL 5 •3 6-3
Install a suitable drain system consisting of required
drains, eight in number, and headers to MSLL bilges
as per sketch to be furnished by ship.

-50830 M-680 BILGE SUCTION STRAINERS // // /?

Replace existing bilge suction strainers with totally
enclosed, split strainers that may be removed in
two pieces for cleaning.

-50831 M-704 MSW VALVES
Correct valve deficiencies.

-50902 M-450 LINE STOPS--POTABLE WATER
Provide line stops on hot and cold potable water
lines under wardroom pantry sink.

-51320 M-39 HIGH PRESSURE AIR SYSTEM BALL VALVES, MODIFICATION OF 'l 6ey /9
Accomplish in accordance with BUSHIPS ltr SS(N)593 Ser
525-2261 of 10-25-61. DM264B-519-62

-51323 M-21 AIR CONDITIONING SYSTEM
Pneumatic controls. Accomplish in accordance with
DM247A-67-61.

-51328 M-122 H.P. AIR VALVES (CANCEL, ITEM 35C COVERS)
Repair reducer.

-51330 M-262 H.P. AIR COMP MOTOR
Remove, rewmin and replace #1 & #2 motors and inspect
controllers. PAGE 21 OF 33
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USS THRESHER POSS,';4?S) POSI. EDOWN AIDAOWLA'-2 AV: 16 1796 - i1i APRliL 96-
"X" ITEMS - SHPS PJR _WE W PKfS,7S ArXJ IPLHS5D D'.1TN" - DEC 1.9 i 8 FEE 19 -2

INITIIAL PRE-ARR. POST°ARR. FINAL SUPP W/L TOTAL
W7L C(ON W/L CONF W/L WORKLIST ATER EST. EXPENDED

JOB ORDER WL1# TITLE AND DESCRITIQON r -:a8-62 of 7--3-62 of 8-362 of 1-15-63 P-15-63 MD MD

15=930"51332 M-213 AIR TORP IMPULSE
Rerun the air line to permit aceess to a union in the

air to the torpedo impulse redducers.

-51333 iMi - /- Y C, ,. 2 CT-FT, CON3R0LLE

-51.336 M-22 MODIFICATION TO AIR SYST1EM i 7
Accomplish as per DM264B-:381l-1.

-51345 M-312 SHIPS WHISTLE

Provide ship with a reliable whistle.

-51346 M-31O DIESEL STARTING AIR FEDUCER-1FPLACE

- 1354 M-479 RB.P. AIR #4 MAROITA--REPAIR
Repair valve to allow remote operation frorn AC.P.

-51355 K-590 REDUCER
Repair H.P. air reducer valves ARP 29 and 30. 9

-51356 1-596 H.P. AIR REDUCER MAROTTA VAUTES
Redesign vent poppet seats inl tWo r6-duceri
to provide removable seats. AHP 29 and 30.

MNS A-1045.

-51408 M-662 FWDC DRAIN LINES 3302 4/
Provide a funnel under each shortened drain line so

that the drainage can be properly direoted to the
bilge. Leave enough space between the drain piping

and the funnel to allow for sampling.

-51409 M-375 HPD-209 REPAIR
Repair leak in valve bonnet seat.

=51503 M-332 M.B.¶VENT VLV HYD OPER. GEAR LATCH MODIFICATION
Modify eight M.B.T. vent valve hyd operating gear

in accordance with DM262B-112-62.

-51706 M-231 DISTILLER AUTO DUMP VLV 30
Replace present dump valves with others of more

rugged construction.

b(1)

b(1)

b(1)

b(1)



USS rRE-RER PSS (er5 PGS7 SHAUECW19 ATiUAThAB>- '6 - :0L'b 19;6ZS, - 1 AFRI.L 0,3

"M" TTEMS - SHI1PS FO.PIE D__ T R EC 161 -8 FEB16L

INIIIAL PRE-ARR. POST-ARR. FINAL SIUPp W/L TO'AL

W/L CONF W/L CONF W/L WORKLIST AF-1eR EST. EXPENDED

. OR ORDER WLI# TTLE AND DESCRIPTION of 2-8-62 of 7-3-62 of 8-3-62 of 1-15=63 1-1> 3 -4D MD

s3-930-5I7l0 M-324 H.P. BRINE PUMP REPAIR 6
Repair presently installed pkmnp. Provide an
adequate HP brine pump.

=51712 M-530 8000 GPD DUMP VALVE 6 /
Replace valve with one that is op rativea.

-51713 M1-531 L.P. BRINE PIMP ACESS , MODIFICATION OF /7 /7
IO accomplish modification to deck Fr ?F"A and 77,

make area portable.

-5 . 593 8000 GPD DISTILLI-TE P1MB MOTOR ,7 '7
i aw-nc presen& rnotcr, -

-5 I7 I M-538 SAINITY CEL°LL--ULOGATE
Relocate salinity esil and the aiily r rip $
in the Lithium Bromide ccndersa et 6ra -inI
to allow aceess for maintenan,.e.

-51.717 M-531 8000 GPD STILLAC-ID CLEAN 33 13 3?
Acid clean the 8000 GPD still.

-52618 M-125 FAIRWATER HYDRAULIC PUMP 33 I3 eO
Replace spares used for the tairwatar pjn~i.

-52619 M-156 FLEX HOSE FOR STEERING PJMP RETUJRN LiL2 3

-51626 Ml126 FILTtERS , INLET FOR SERVO -VALVE CONTRGL 071 /3 /3 //
Replace present filters with separately moun~ted

filters similar to those installed through t .qP

remainder of the system..

-52627 M-229 LATHE-PIPING INTERFERENCE G
Rerun ana InstaLl new pipe and fittings.

-52628 M-226 OIL SEALS STERN PLANE /s / 6 /
Provide a more positive means of assuring that the

seals for the D.C. local pumps cannot be subjected&

to main header pressure. Provide replacement seals.
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UJSS FS-rER ~ ' ~)POST S-HAKEDOWN~ RIALS Y4~A111 1 l JJI 9 6 '1- APYLL l
½EYS3 S_.Ps re1y R WERK SSN? OP~E DURINC FRA~ f 1E i 1E 96Z

TW 41IA1 PRE-MU. r ~. SF1NP W*il TOTAL
W/LI CONF W .L CONF W/L WORkLIST AFT ER E S~ EXPENDED

J 1 CR~R W7,10 TITLE AND DESCRIFTION :f 2 -8I-6 2 of 7-3>62 of_8-~>~62 c~f l-1i5-63 li-l3"56 3 MD MD

5 - 30152i2'9 M-2165 INSTALLATION OF AIR VOL TIK ON MAIN AND VITAL HYD +5 10
SYSTEM

-52630 M-2Z66 STEERING- -FLEX H4OSES (

Install new hose assemblies.

-2634 M4-3l7 PERISCOPE HOIST CYL SEAT-S-~REPLACE

3~:5 ~31 FWTR PLNSHD SYS FLANC--E I 3
Investiga~re inadiequacy of relief protection to

protect2 against wave slap. Thvestigatesyr ri o
insure that no cthpr damage has been dcn-~
ProviI access to all oo~et n -1anra&5~ c
this and othe.r -hydrauilic svatzms whjLr-h are
of t~e sound barrier. Supply shrip w-1-h 24 eJ
of size BENDIX valve bolt' used orn board aqd ad"
them- to the allowance for ThKRESHER Claas ship5.

-52641i M-415 EXT. HY7D. P162-T-ELL !NA:TE NOISE
Determine cause of mniise and eliminate, Add D.C. Z-7
local pump overhaul pumips. Covers Itrn M-4'77

7-12E,42 Y 47 2 MAIN HYDRAULIC PLI -C~tCT VAL;7ES 2J2
Install check valves in discharve lines for all
hydraulic ptwmps just before relief Valve tap off s.
These are required for leak isolatio-:nfl

-52643 14-474 PIPING TO ACCIJM REDESIGN 1
Redesign pipin~g on top of accumulators to replace,
sprung sections.

-52647 M4-602 RESERVE HYD OIL 'TRANSFER PUMP 33
Ref. Shock Item 4-89. Remove piump and motor,
repair pump, shop check motor, reinstalL. See SR-19.

-60003 M-372 REPAIR BROW SECURING DEVICE 7
-60004 14-691 RETRACTABLE CHOCK -I

Replace chock to provide smooth fairlead. n



"W'~3~S ~~h~YS~(~JA ~'YL>,S7 D J2 F,2% KAIV 4 DEC 19~. L F~f1

TL 1L fE.R. POST ARR. FINAL SF'~ - /L TOTAL
CCNF W/L CONF WI' WORKLIST FER ET XPDD

TO-' ORDER Wt TITLE AITN) DESCRIFTTON I~f 2-8-62 -c6 f~~2~ 46 4~63 MD MD

3 "L.O3 3 TOPSIDE CLEATS i I41195
Replace presently installed olIeats.

-6 0404 M-2>5 FORMICA INSTALLATION IN SONAR CONTROL ROOM (')ro
Complete formica installation in Sonar Co-!trol.
Room.' Install matching formic-a on forward sizt-r-
board bulkŽiead and underneath AN/UNQ-? onor&
starboard side. Installation waa not r~aolrnolted
becaUse of high priorit-y work idst prio-r to
coummissionling.

0O405 'V~4--2 91 ElECTRONICS EQUDYP SPAGE ; DOOPB ',(.NOB
Replace knob onl passagewa'y sid of doir tn E.E.
space with drop r~ig type,.

6 34 0 5 I Ol11 WARDROOM DOOR AND MOLDING '
Replacs missing sorews in bra--j' irdi , wardr-ou
overhead, repair or replao-e door.

404O M M- 6,4- SONAR CONTROL ROOM DOORS A41
Install latcb. type Isloks on 2. doors t-, --able loclklq;
So-nar Control. Room flrom, ih nside.

-60408 M~-l4 GRYPTO SAFE
Straighten dor. srn o~rypto Fas

.Q3510 wK37 TANK FIRESERVAgIO 9(jtj
Complec-e three coat Devran Ev~er, all a~r+as 'I-bo~,--.h
WRT and A-a. tanks along with those in ma4jcrity
of other tanks throuigho ship Whioh iiave inc~>-niplsts

preservati~on. Includes Item, M.=34.

-60511 M-92 INSTALL INAMEPLATES ON ISB PANEL 2. .. '
"Reserve Feed Vaccum Drag Port" or "STBD"

-60521 M-1l71 WARNING PLATES; ENGRAVE
Engrave 2 plates, I Bell Table, and I Maximum Astsrr.

-60522 M-230 NAMEPLATES, BC? SWIT'CH 2--Z
Make and install 2 new nameplates.
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'WM" TEMS - S'H11P,13 rf '%M D.R.`NG PA,7 DE 4 DEC 1j( F

INITIAL PREARR. POST ARR. FINAL SUPF W/I. TOTAL
W 'd CONF WilE CONF W/L WORKLIST AFTER EST EXPENDEDJOB ORDER WI,# TITLE AND DESCRIPTIONf 2-8-62 of 7-3o2 of 8&-3 6; of l l1563 145i63 - MD

5-)-93060523 M-245 TOPSIDE PAINT -
Touch up the topside paint during the Dec RAV
and completely sandblast and represerve topside
during PSA (Covers Item S-540l)

S,052'k M°2Z51 IDENT. TAGS FOR SONAR 5 5
Provide and install tags.

-60527 M, :18 MSW STRS--ANTI-MARINE GROW7 REAf " 3 3 3
Treat MSW wire mesh strainers wvith an amtrimarine graw'h
treatment.

-60605 2M-303 PLATFORM DECK COVERING cC
Install coverF and sills

-- 0 6 M-4O RUEBBER EXPANSION JOINT-1'TORYET ROCM P )EC( - 4
Replace rubber strip.

-606-07 M 682 DIESEL GENEIUMMO ROOM
6 damaged ani brsken

studs,

=°)8- M.98 STOWAGE OF DAMAGE CONTROL jEAR 9
Construct accessible lockers for tool rollsfi lnTtall
wing nuts on the brackets for the submersible
pump and for suction hosesl. Construct a boltfed
tubular frame on the port- side of tihe diesel engine.
to which a number of damage control hoses can be
strapped. Provide nylon straps with quick
opening grips similar to the Aeroquip stsyle
used in other locations for retaining hoses.

%60810 M-llO DRY PROVISIONS STOREROOM AD 4D
Provide additional battens on the top shelves and
replace present battens with 6" wide battens on otther
shelves.
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USS 7TURESR .SS IN` PC Si3 SPL;EANWN AAhLA.i L . 3L1' iZJ I APR11 iUPr3
- " 17F S - H-DPS ?`0R` W S NE A aS F E

INILTIAL PRE--ARR. POST ARRO FINikl SUFF W /L TOTAL
CO O ANNF W/1, CONF W,/1 WORKLIST A)F-,ER EST EXPENDED

2-6 O2R.fER Wt TIWLE AND, LESCCRIFT' I of &8-362 f 1-1563 -156 l3 Ml, MD

-60817 >:<> LOCKER IN ENGINE ROOM-

Make meter locker spray proof. TiF feasible, provide
Magnetic shieldding in ac ordance with Par 69-131 f
WJSHIPS Man-ual

60818 x2 VW ALCOHL TANK-PADLOCK e 8
Remove H.A.JI'. o alchol anc. ruis s reve ,.x.t t.e-C
tank-s and -fsalol1 1 rS for stowage..

+;0819 -2 J7 STOWAGE FOR 1E 2 TEST SET 7 7 ID
Provide adeq ate stoYjwage -ar o. ,c ePt

t>rbvoard si Z°-.f t:cpf - b2s,

6=082:0 S>.: -ts.4 DKRf STORES STORERO01,. ISO
Rearrange shelving

-608?.l Ml'3 .l 5AMAE C0NE.RL EAR I ER-P, EI 1-- EL I°

-6`3822 M1435 GR D.0 B
Prcvide stowage for emergenc;y b:reathin apparatus
in Torpedo Room,

-60823 M-W36 TORPEEDO 1PUB WRENC' S SDWQE:
Manufacture spring clips for torpedo tE.e int-.rloc'fi.

wrench and stop bol, wrench,

650825 M-465 BENCH L1R SE5URING DE S .
Install securing device that ean he easily released

to remove bench locker.

-60827 M,529 STOW FOR PACauNG DiSCS.EC.
Manufacture and install locker; specifications for

which will be supplied by Ship's Force.

-60828 M-545 DECK WRENCH HOLDERS I( LI V3
Fabricate and install wrench holders as located by
Ship 's Force. Design liaison.
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USS - (SS{N~i 3) POS3T 5-rva-.04WN S7A7( W 1A -7311 ArRIL >C3

'" -SNpaps YFCpvEsWOp:REK3 AGQP E TY--1N,] aA DEC 196< - FEE 1-V2

INI;TIAL PRE.ARR. POST APR. FINAL SLF W/L TOTAL
CONF WAL CONF W/L WORKLIST AFTER EST EXPENDED

JOTS ORDER IWLI# TITLE AND DESCRIPTION -f2 -- 6+! 2 -f7J3c67- of 8.3-62 eof 1-15-63 1-15-63 MD MD

)-30-63829 M 489 ADDITIONAL WRENCHES AND CLIPS lO r )
Manufacture two of each of the above wrenches (Deck,
capstan and salvage wrenches)

&563O M92 JACKSTAFF STOWAGE 3 3
Provide stowage ror jaokstaff in ran. room.

-<.68Y M-712 STORE.EEPER OFFICE RELOCATION . 0
Pefr he ortiSSN)5i. Class Change Order
#307 which reloeate5 the orekeeper~ s office
to the GSK storeroomO Install locker3 in the
space presently used for the *t:rekeeper's office.,

-;0935 M-15e CLT'qdES DRYER H 1
Install wider mesh filter at the machr.e ard
a large wire met type lirnt trap at t1ae 4discnarge
Gf the exhaust li e.

'0908 M-345 SHIPS BELL-PROVIDE

Provide a suitable bell and braet f£r isim-g
on the bridge.

-6l1010. M5 28 BENCH 0O3RINDER COVER Z. 2.
Manufacture a protecrive covering for -Vk :r the

bench-grinder. Make per template .

-6i107 M-111 FREEZE BOX BATTENS 4 -

Replace present thin battens with heaivy battens
similar to those installed in dry pro-v.sons
storeroom.

-61109 M-204 PROVIDE MOUNTING FOR TOASTER
Provide mount-ng tor toaster in crews mes6.

-61110 M-429 HAND LANTERN-=2ALLEY 3
Move lantern to a safe location in the same area,

-61111 M-542 CONTACT FOR COFFEE URN 3
rrocure ana instatt a new contactor of different
design (for cylcing duty) and of proper rating.

PAetF 9g (R 'v



uss 7RUESHTR (Ils P05-?1&1 STH XI)W1 A' AZL3 Y 2 l6' JYJL:Y 1(~'2 -__ AP~rL lq:7f'
UITEMS_-_SRPS VCR1-&E WORK < NT AfL6i! R 7ED 4 DEC i1; - 8 F ' rZ

XNITIAL FREARR. POST ARR. FINVAL 3UT> 4WL TOTAL
,w, X., CONF W/L CONF W/. WORIIST AFTER EST EXPENDED

JOB ORDER B 4rl1# TITLE AND DESCR O1N :f 2-862 of 7-3-62 of S-' 6  cf 1-15-63 I 63 MD MD

93 O ll 2 M-540 CLOCK iN WRSR RELOCATE 3
Remove or relocate clock.

-61A 5 M275 ENERTAINMNT SYSTEM -APE STOWAGE 7 7 2
Fabricate and install a suitable locker ir, the Crew's
iness i: the space available above ventila n heater
controller 2049.

-61207 M-283 3EMOVABLE CU1.RTAINS (/-
Provide removable curtains wh.er rDqirede

I 2l. 0 8X1 j 3 04 WARDROOM PASSAGEWAY DOO7-0LEARACE
Tncrease clearan-e abt3ut 1/8"

M 1)iY1-Lt 3 REMOVA-L.F. DK PL:S---REWS b'ESS--`0VF`
Ins ..aletiar-herst-t- cov-6;e wit.Rl "'-Fna.>. ̀  i-r, thl 1 se, ;

of the overhead.

-61210 X°F4 NAUGAHYE COERING 3
Replace naugahyde as approved by Type D-sJk, Code 213,
only.

-Ml.151 R56 HINGES ON CREW SS E 1L 5
Replace all ber c-h h3inges wisi ro e r ag a

. 12 13 M- rj 1¶TESS FRAMES-TOR-PED.O ROOK1, 3(
Fabricate mattress frames which will e ll.w a. least
four (4) inches between webbing and any- porri~ n c; the
torpedo cradle while a man is on the mattrees.

-61303 M=19 BLUEPRINT KER IL 13
Modify blueprint locker Irn arwcrdance wit: n 23 4361
and DM253B-54-61

-51.v308 M-254 LEGS FOR C7LLAPSIBLE TABLE TN RADIO S7 -7
Replace legs on collapsible table in forward part of
radio shack with legs made of sturdier material.
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USS THRESHER (SS(N)593.) POST SHAKEDOWN AVAILAB'JLmLY 16 JULY 1962. - 11 APRIL 1963
"M" ITEMS - SHIPS FORCE WOWRElTc AT OMLISJD DERIN RA 4 DEC 1961 8 FEB 1962

INITIAL PRE-ARR. POST AR. FINAL SUFF WIL TOTAL
W/L CONF W/L CONF W/L WORKLIST AFTER EST EXPENDED

JOB ORDER WLI# TITLE AND DESCRIPTION of 2-8-62 of 7-3-62 of 8-3-62 of 1-15-63 1-15-63 MD MD

5-93061309 M-255 LOCKER FRONTS--RADIO CENTER
Install locker fronts without locks under both the
primary and secondary operating stations in the
radio shack in order to provide stowage for test
equipment.

-61310 M-509 COLLAPSIBLE TABLE--PORT INSTRUMENT ALLEY
Install a collapsible table in stbd instrumentation

40 alley and one forward of RCMG #1

-61311 M-560 TECHNICAL MANUAL STOWAGE C 9
Fabricate two lockers and associated doors.

-61312 - M-563 INSTRUMENTATION STOWAGE Id
Provide proper padded stowage lockers to accommcdate
ship's allowance of portable instruments including the
sound level graphic recorder and 1554 sound level
analyzer.

-61313 M-564 PANEL OPER. CHAIRS MAN. RM. 22-. 17
Provid&and install chairs of a sturdier design.

613 14 M-685 DRAWERS--SHIPS OFFICE k 0
Remove 5 drawers from ship's office for installation0f of sliding dividers.

-61315 M-407 INSTALL BOOkCABE INBOARD OF #1 SSTF ISET8

-51403 MT-393 DLEP qA. FRYER :GD LID -5
Provide deap fat fryer ire galled with a hinged lid
as per plan.

-70025 M-71 CONTROL BUTTONS--TT PLASTIC COVER 0
-70026 M-74 TORPEDO CRADLES. LOCK-TO-TRACK MECH. lb 20.3

Modify cradles so that the various mechanisms have
increased clearances, thus allowing easier and
faster operation.
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(55 .Asi.S33k (SS1N)5sO: P eS 3 rA-Th.Wn A~k A.L" 1 . WJY , 36 ) 6- 1- U AFiTh l6
"P" ray's . S.Ps roPRr wo0x__ 7"r: C DK-1W ,kAV DEC i -F 8 ES B EE 6 W2

IN&At- P-RE -ARPR POST-ARR. FINAL SUUP? W/L1 TLTrAL
W/L CON1 W/L COWE W/L WORKLIST AlER EST. EXPENDEDORDTR WLI# TViTLE AN D DESRIPTION cIK -,t 7-,-Z of 8-. Q2 a. 1-15-63 |-| MD MD

ti-93O-TOOP -34 Dt INBOARD GREASIN-G
Accompi sh ir, afcor'dance with DM4264B-17Q-61 20 20 24

-73233 M1-259 #1 AND #2 EQUALL2ZIN VALVES--TORPEDO rOUBES
Adj'uvs and repair valves anl .rsagke mars Žaessibte. 7 7

-07 M-4210 TORPEDO SHIPPING
Remove li'rer -:'rom ujid:er asam,^rmbly 401 atnd irs-.Cali
new liner. 10 10

-742C)D M1=404 CANCEL COVERETD F Br ITEM ½ M G3 rREASE1 MANU19OID5r
ACCESS TO

-0 oC ,4; 21-cE? STARBOARD 60YPFEDC FEJ%,-, 214F DW1R
Dcrwill Fact ftUy; -qtr CANCThL, COVE7 D

ON ITEM SM-7i. 41 41,

-7,04(W M-441 TORPEDO ADLING GEAR.
Test and inspect all torpedo aaldl'.} g;: isoleding
c.ables, straps, chainfail, nose pieces, trtrAicn. arrre

and air hois t for durirablitv, 3trcagwtAn. a altg-m.rt .

NO OTHER ITEMS ON THIS PACE.
CONTENTS CONTIUED ON FOLIDWING PAGE.
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7: - PG 3 ~~WN A 'AUA ~ i~KJ:2 11 APRIL

ILNITIAL P~RE-A&R. POST AARY. F IN AL S'JFF -t~f, `rC 7AL
W'OT~ 019 W/L- CONF WIT. WORKLEST AFTER EST EXPENDEDJ:C ORDER WII# TITLE AND DESCRIPTION cf, 8 62 C:f 7-3,-6~ 2 f 8K > c 1-15-63 >K5;=63 MD MD

5 -94 l d M,,-8i CABLES IN HYD TORP MOIST] ~53 53 31iPro~,vide for adequaet on-bcoa:d spare parts skippor2d.
Solve the kinking problem.

-7 01 0 W',M445 TORPEDO HANDLING REPAIRS44
Yhtallatictn of c>radle staniktng Clamps.

-72--7(~ M-80 LOCKERS, MODIF1(I'ATION OF

upppe-r torpsd~ cradle.

~ 23 W4 .CERS~ MLi ARMIS -AWvUNITIONN3 2..
T a1l basp- 'c-ype £ -"ikas~ ~

Fabel-c:ate and. '~ntail mir.e tabris fc", p>-rt af,1
st~Anest..? with lockags.

~7 02ZO06 M-629 LOCKER HOLDI>DOW-N SCREWS 2

-8 r"1t12 M41 DESISN SERVICES FOR PSA + 1273 37'/
C8'140f M-1 RERDUTO FOR PLSA A"',D R-A

-81922. M-1.1~ CONLG EIN EVIE O NTL~I

-86054 M-489i LATHI
Repair lathe fdn lay

-90268 M-3 DOCK AND SEA TRIALS

-90343 M-'700-) REPAIR PRECIPITRON (ASSISTI. .
It is requested that PTSMHl NAVSHIPYD perscnnel be
provided to assist and instruct Ship's Force in S
repair of precipitron.
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USS THRESM1ER (SS POST SiD0,W!A 4C i A,',, A' VI1'962 - 11 APRIL 1963-t-" ~CS CE Wopg p M7.4tpp PD' D D RN J- 4 DEC J961 8 FEE 1962

I.:NITIAL PRE-AFA. POST-ARR. FINAL SMPp W/L TOTAL
W/L ¢ON WL CONF W/L WORKLIST ALE R EST EXTENDEDJ .PI FIR, WLI/ TITLE AMD DESCRIPTION f 8->- of 7-3 2 -f 8- -2 of 1-15-( i -1.-< MD s

, 5>3C03(2 !4-717 MISCELLANEOUS MOTOS-?->OVERHAUL
Overhaul specified motors. 

15 15 12

- M 01 RGOFING SERVICES 
60O - +CO 900 981

9 7!1 2958 851 18085 20525
Ad % 0 - 2324 5860 0 0 __

TOTAL 2 907 3 31 75 , C 18085 2025
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USS THRESHER (SS(N)593)

POST SHAKEDOWN AVAILABILITY

"N" ITEMS -- BUSHIPS CHANGE ORDERS AND DIRECTIVES

AUTHORIZING WORK NOT ACCOMPLISHED PRIOR TO

COMPLETION OF THE SHIP, AND AUTHORIZED FOR P. S. A.

INITIAL ESTIMATE -- 10,428 MD
FINAL EXPENDITURE -- 36,991 MD

RATIO OF GROWTH -55%

NUMBER OF ITEMS 115

Section A-2



US-5S THRE5HER (a`N+5q70s POS1 iEDOWN AVA1- rlAL--, IL
"N," TrM ts-is FoRcE oRK. REQUEST N;'t;T . -TS_*D DURING RA L DEC 961 - & FEB 1962

-- YIYIAL PRE ARR. pV AR?. FINAL SUPL W / TOTAL FXP`1' 7M)ED
A W'T# TITLE AND Dr5CRIPTION CMDNF W L W RRLLST ATER HDSMcc 28 -6 2 73 62 6f8~~ l56 ~ 5 D ____

.5 913OI100)6 N-37 C.O. #232 COVER WORK ON FL 2103257 (REF: NF49)
Stiffen flat plate structure in various ballast tanks 1;:J80 +1000 +750 3330 4717

-100591 NI25 HULL SURVEILLANCE
Accomplih in accordance with BUSRIP3 INST 911048. 318 318 1030

-11305 Nl136 FDN FOR ITEM_148 (DM453¼46-62)
Install FDN for Temp. Monitor HPA. C,03MP. 6 6 3

° I 1 306 N- L4- 1 FDN FOR CROSS CVER CONN. BOX
Inetall FDN & cross connection
box fr 1 LJ83 6tl863623 DM253A-198-62 " 8 4

-130 1 N - i5 0 FDNS FOR INDI'CATORS
W'C dri-: vav; 1;d #3 -,:a5 b°Up a3d i t; 1 6av.. 6 4

51l408 NT'42 SUITCASE HULL FITTINOC
Remove flooded suitcase hull ftg(crIeid) .2 02 0 0

1'L4`14 N-84 BM1D 52 INTERFERENCES TO LEAD SHIELDING
Accomplish non-nuclear work on BuD 52 per CO 212. 354 354 612

-11415 N°15l WING BHD 74 MBT 6A gREPAIR)
Renew section £f open flood BHP 74 and outer &hell.
MBT 6A. 37 37

-12101 N'146 LEAD BALLAST STOWAGE
Remove excess lead stowage
Per DM 25lA-5-62 

74 74 93

-20134 N-53 PROPULSION TURBINE EXHAUST SPRAY SYSTEM
Install a vacuum pressure gage to be installed in
the turbine spray system. If accessible, the
gage should be installed downstream of the flow
control valve, C190 and C191. 5 +6 11 22

-20139 N-129 COUPLING GUARDS MAIN TURBINE TO RED. GEARS
Replace existing packing with neoprene packing and
modify gland per G. E. Dwg. 961B992. 10 10 8
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USS THRESHER PO$ )59J2 ?CST 'SuAKED0WN, AVAILAT ii 15 J ULY 192 i1 A? RIL 1963
"N" ITEMS - SHIFS FORCE WORK REQUEST NOT ACC`PLISHFD DJRIN? RAV 4 DEC 1961 - 8 FEB 1962

INITIAL PRE-ARR. POST ARRo FINAL SUPPL W/L TOTAL
W/L CONF W/L CONF W/L WORKLIST AFTER EST EXPENDEDJOB ORDER WLT# TITLE AND DESCRIPTION § f 28-62 of 7362 o 362 f 15-63 -1563 D MD

5-93020l43 N-54 SECONDARY PROPULSION SYSTEM
Assure that there is 1/4" minimum clearance in
air between pieces 33 and 98 shown on plan
Louis Allis Co. Dwg. 15S338A "Yoke and gear
housing assembly, Mark II " 4 4 4

NO OTHER ITEMS ON THIS PAGE.
CONTINUED ON FOLLOWING PAGE.
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USS THRESHER (SS(N)593) POST SHAKEDOWN AVAILABIL1 _ I 16 JULY 1962 - 11 APRIL 1963
"N" ITEMS SHIPS FORCE WORK REQUEST NOT ACCOMPLISHED DURING RAV 4 DEC 1961 -8 FEB 196

INITIAL PRE-ARR. POST ARR. FINAL SUPP W/L TOTAL
W/L CONF W/L CONF W/L WORKLIST AFTER EST EXPENDED

J ORDER LI TITLE AND DESCRIPTION of 2=8-62 of 7-3-62 of 8-3-62 of 1-15-63 1 L5-63 MD MD

15-930-20163 N-10 MAIN STORAGE BATTERY
Provide routine care and maintenance for Main
Storage Battery. 70 70 105

-20184 N-109 (ITEM 193) 
Check and repair balance of unit, bearings,
motor laminations, slots, brushes, poles and
phase unbalance. 3 +40 43 6

=20192 N-81 SECONDARY PROPULSION MOTOR
Install canned type motor, 34 34 45

-20196 N-95 CYCLE CELL 114 Remove cell 114 from ship 30 +90 120 0
Replace with new battery and cycle.

-20224 N17 CHANGE ORDER #256
Install an additional 3/4 inch main steam cross-
over valve adjacent to the existing valve. One
of these valves should be provided with a locking
device to maintain it in a locked open position.. 31 31 3

-20333 N-86 INSPECT PROPELLER Remove, inspect, repair 46 46 39
propeller and reinstall on ship.

-20711 N-17 CHANGE ORDER #256
Install an additional 3/4 inch main steam cross-
over valve by-pass valve adjacent to the existing
valve. One of these valves should be provided with
a locking device to maintain it in a locked open
position. 

30 30 49

-20809 N-20 HANGERS FOR CONDENSATE SYSTEM
Modify and install hangers in accordance with
DM26IB-4-62. 22 22 20

-20813 N-75 INSTALL NEW PUMPS AND MOTORS MAIN CONDENSATE
SYSTEM
Pumps and motors provided by MNS Z-129. 393 393 1542
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USS THRESHER (SS(N)593) POST SHAKEDOWN AVAILABILI:1 16 JULY 1962 11 APRIL 1963"N" ITEMS - SHIPS FORCE WORK REQUEST NOT ACCOMPLISHED DURING RAV 4 DEC 1961 8 FEB 1962
INITIAL PRE-ARR. POST ARR. FINAL SUPP WIL TOTAL

W/L CONF W/L CONF W/L WORKLIST AFTER EST EXPENDEDJOB ORDER WLI# TITLE AND DESCRIPTION of 2-8-62- of 7-3-62 of 8-3-62 of 1-15-63 115-63 MD MD

-930-20815 N-110 (ITEM 199 and 201) MN FEED PUMP 
Check and repair: balance and alignment of pump,
motor slots, dynamic balance of motors. 11 11 4

-20928 N-64 ASW PUMP MOTORS
Install new ASW pump motors. Motors
ordered Z-132. 65 +38 +54 +39 196 400

-20931 N-82 INSTALL CARVER ELEX. COOLING PUMP
Pump in DMI. Replaced carver cooling pump with 170 170 469Aurora pump. Carver pump defective.

-21106 N-22 #1 LUBE OIL PURIFIER MOTOR
Remove, balance and reinstall subject motor. 3 3

-21114 N-107 (ITEM 239) MAIN LO PUMP DC
Check and repair: balance of pump rotcr, motor
fanblades, rotor and slots. 23 23 22

-21115 N-1422 INSP SSTG SHAFT AND MN LO PUMPS Inspect and 26 26 44repair SSTG shaft and MN L.O. pumps.
-29001 N-157 TO CORRECT DEFICIENCIES FOUND ON COMPT AIR TEST 70 114

-30013 N-57 MOTOR GENERATOR TRIP SWITCH
Remove the installed trip switch from the 
motor generator sets. Install new overspeed trip
switches Electro-Dynamic Dwg #D73856 and connect
in series with the under voltage device of the
Motor Generator D. C. Circuit Breaker, 10 10 0

-30025 N-105 (ITEM 223) SSTG LO PUMP #1
- Check and repair: rotor balance, fanblades on

motor, motor laminations, poles, phase unbalance. 4 +8 12 3

-30027 N-115 DEFICIENCY
MG Bus, ground. Shipyard to effect repair of this
and any similar damage which S. F. may report. 2 2 4

-30028 N-145 INSPECTION OF SSTG EXPANSION JOINTS Remove 128 +64 192 234and main turbine expansion joints, 
place with new Pratt expansion joints.
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USS THRESHER (SS(N)593) POST SHAKEDOWN AVAILABIIL' Y 16 JULY 1962 - 11 APRIL 1963"N" ITEMS - SHIPS FORCE WORK REQUEST NOT ACCOMPLISHED DURING RAV 4 DEC 1961 - 8 FEB 1962

INITIAL PRE-ARR. POST-ARR. FINAL SUPP W/L TOTAL
W/L CONF W/L CONF W/L WORKLIST AFTER EST. EXPENDEDJOB ORDER WLI# TITLE AND DESCRIPTION of 2-8-62 of 7-3-62 of 8-3-62 of 1-15-63 1-15-63 MD MD

15-930-30105 N-40 INSTALL SHORE POWER TEST BLOCK C.O. #269.1
Accomplish in accordance with subject change order. 4 +10 14 20

-30106 N-58 CHANGE ORDER #146
Replace the ampere-hour meter with an approved non-
mercury type meter. GFE. 38 38 22

-30107 N-65 ELECTRIC PLANT CONTROL PANEL NAMEPLATE
Add additional engraving in accordance with
DM272A-19-62. 2 2 1

-30209 N-21 RELOCATE SUBMERSIBLE PUMP OUTLET
Accomplish in accordance with DM247A-305-61. 4 4 16

-30211 N-78 INSPECT CABLING FOR CELLULUBE DAMAGE
Ship's force indicates areas of suspected damage. 26 +26 52 34

-30218 N-126 DEEP FAT FRYERS
Add temp limit back-up thermostat plus fuse and
indicator. 

8 8 7
-30219 N-134 6SB SWITCHBOARD PHASE "A" BUS BAR

I Reference C. R. #51-593-92. 
7 7 5

-30316 N-112 LIGHTING SYSTEM GROUND DETECTOR C.O. #298
DM272A-44-62. Provide properly protected circuits 9 9 15for LTG system.

-40028 N-18 ACCESS TO MASTER GYRO
Provide access in accordance with DM252A-249-61. 11 11 5

-40046 N-91 PERISCOPE E&A ADAPTER 16 16 32Repair housing & 9over.
-40049 N-83 SINS ALIGNMENT

Align SINS in accordance with NAVSHIPYD NYK ltr
992:WAS:MM, 9240 of 9 May 1962. 35 35 26

-40172 N-72 COLLISION ALARM SYSTEM C.O. #246
Add self-locking manual release switch for
collision alarm system in Man. RM and AMS. 46 46 22
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USS THRESHER (SS(N)593) POST SHAKEDOWN AVAILABI!JTY 16 JULY 1962 - 11 APRIL 1963
"N" ITEMS - SHIPS FORCE WORK REQUEST NOT ACCOMPLISHED DURING RAV 4 DEC 1961 8 FEB 1962

INITIAL PRE-ARR. POST-ARR. FINAL SUPP W/L TOTAL
W/L CONF W/L CONF W/L WORKLIST AFTER EST. EXPENDED

JOB ORDER WLI# TITLE AND DESCRIPTION of 2-8-62 of 7-3-62 of 8-3-62 of 1-15-63 1-15-63 MD MD

15-930-40228 N-71 AUXILIARY SINS CONSOLE
Relocate auxiliary control console in accordance
with PL 1864598 Alt 6 and DM247-253-61. 11 +193 204 198

-40229 N-79 MK113 MOD 2 FIRE CONTROL
Assist Librascope representative in grooming for
missile capabilities. Perform test memos
S71-01-008 and S71-01-010. 102 102 86

-40230 N-80 PROVIDE SHIPS HEADING DATA TO F.C., CHANGE ORDER #302
Accomplish change order #302. 76 +27 +3 106 69

-40234 N-118 MK113 CABLE INSULATION CHECK AND MYLAR INSTALLATION 35 +176 211 162
Inspect and repair MK113 cable and MYLAR installation.

-40235 N-128 WEAPONS HANDLING SYSTEM, MODIFICATION OF
Ref PTSMH ltr 254A SS(N)593CL/9750(C-7309) of
17 Sep 1962. 186 186 201

-40236 N-131 MK113 FIRE CONTROL SYS (ASSIST LIBRASCOPE) 10 10 28
(Assist Librascope Company Man)

-40641 N-35 MF/HF MAST INSTALLATION C. 0. 229.1
Accomplish in accordance with subject change order. 205 205 442

-40655 N-113 INSTALL NEW RETRACTABLE FLOATING WIRE ANTENNA IN
# 2 PUFFS WELL 310 310 327

-40656 N-114 DEFICIENCY
- LM frequency meter, mounts failed. Shipyard should

repair and recalibrate as needed and install new
mounts. Mounts considered faulty due to age and
condition. 3 3 3

-40658 N-152- ACID CLEANING OF ELEX. COOLING SYSTEM Clean Elex. 250 250 322
Cool sys for better operation.

-40711 N-88 INSTALL IMPROVED ECM MAST BASE COAXIAL FITTINGS 144 144 75
Replace & test RC-9 B/V Cable for ECM/DF Mast

-40712 N-89 REPAIR OR REPLACE AS-523 BPX ANTENNA 23 23 92
Repllaoe AS-523 BPX Antenna wi 1h new Antenna
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USS THRESHER (SS(N)593) POST SHAKEDOWN AVAILABILITY 16 JULY 1962 11 APRIL 1963
"N" ITEMS SHIPS FORCE WORK REQUEST NOT ACCOMPLISHED DURING RAV 4 DEC 1961 8 FEB 1962

INITIAL PRE-ARR. POST-ARR. FINAL SUPP W/L TOTAL
W/L CONF W/L CONF W/L WORKLIST AFTER EST. EXPENDED

JOB ORDER WLI# TITLE AND DESCRIPTION of 2-8-62 of 7-3-62 of 8-3-62 of 1-15-63 1-15-63 MD MD

15-930-40816 N-69 AN/BQG-2
INSTALL PUFFS in accordance with design instructions.
CoversItem 13ER. 2290 +61 +4 +114 2469 6096

-40841 N-69.1 INSTALL PUFFS CABLE CONDUIT TO ELIMINATE INTERFERENCE 1957 1957 1518

-40842 N-69.2 REMOVE OLD PUFFS SYSTEM 500 500 785

-40850 N-124 AN/UQN COVER LEAKS
Install new gasket.

-50138 N-108 (ITEM 183 and 189) AMS RECIRO VENT FAN #2-70 and #2-64
Check and repair: balance of shaft and fanblades, slots
on motors. 41 +12 53 50

-50139 N-100 £SOUND SURVEY ITEMS 105, 106, 255, 209) VENT FANS
Overhaul, check and repair: ball bearings, phase of
impellers, dynamic ball angle. 14 14 10

-50216 N-66 TEST C02 SCRUBBER PIPING
Test P2 and P3 per DM263B-330-62. 6 6 0

-50221 N-74 LITHIUM BROMIDE INSTRUMENT PANEL
Check air piping to panel, and, if necessary, correct
per DM263A-198-62. 2 2 0

-50224 N-142 REPAIR FOUR 5" ELBOWS FOR HAMMERDAHL INSTALLATION 10 10 0

-50508 N-44 PLUMBING 3rd PLATFORM
Accomplish in accordance with DM463B-55-62. 5 53

-50510 N-144 PLUMBING OFFICERS QUARTERS (DM263B-464-62) 2 2 1

-50608 N-41 LABEL PLATES
Accomplish it accordance with DM247A-24-62. 4 4 2

-50609 N-46 ASW PUMP
Accomplish inspection in accordance with DM261A-15-62. 6 6 1

PAGE 7 OF 12
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USS THRESHER (SS(N)593) POST SHAKEDOWN AVAILABJLL!->- 16 JULY 1962 11 APRIL 1963

"N" ITEMS -SHIS FORE WORK REQUEST NIT ACC aISRf2

INITIAL PRE-ARR. POST ARR. FINAL SUPP W/L TOTAL

WIL CONF W/L CONF W/L WORKLIST AFTER EST EXPENDED

JOB ORDER WLI# TITLE AND DESCRIPTION of 2-8-62 of 7-3-62 of 8-3162 of 1-15-63 115-63 MD MD

5-930-50612 N-60 SILVER BRAZED SEA WATER SYSTEMS
Accomplish in',accordance with BUSHIPS ltr 9480 ser
648K?728 of 7-14-62, PNS (71478). See M-228 and M-410. 1097 1097 31

-50614 N-63 C.O. #226.2 BRINE DILUTION SYSTEM, 8000 GPD DISTIL SYS.

Modify change order 226 to specify brine dilution sup-
ply direct from the auxiliary sea water system to the
brine tank. Consideration should be given to utilizing
existing piping and strainers in sea water supply to the

steam distilling plant. In this case, a c-utout v3sl'e

should be installed downstream of the brine dilation

connection. 40 40 53

-50617 N-92 TRIM AND DRAIN BY-PASS ENG(RM lntal1 By Pas- Line 4 4 9

per DM263B-399-62.
-50619 N-1ll MN SEA WATER CIRC. PUMP IMPELLER CHANGE

DM261A-80-62. 25 25 25

-50829 N-103 (ITEM 206) DRAW PUMP
Check and repair: balance of pump shaft and impellers. 43 43 65

-50833 N-148 REPAIR PUMP 14 14 17

-51331 N-16 COMPARTMENT AIR SALVAGE VALVE
Accomplish hydrostatic, hydraulic shock and hid

impact shock test. 15 15 19

-51357 N-106 (ITEM 143) H. P. AIR COMPRESSOR #2
Check and repair: balance of impeller, laminations,
poles, phase unbalance. 16 16 11

-51361 N-149 STOP VALVES IN.H.P. A.C. DISCHARGE LINE 13 13 10

-51407 N-61 DISTILLING PLANT 150# STEAM SUPPLY DRAIN LINE
Reroute drain line P-143 to the high pressure
drain system. 44 44 15

PAGE. -8 OF 12
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USS THRESHER (SSeN)593) POST SHAKEDOWN AVAIiABII` - 16 JULtY 19-' - 1i APRII 963
"N" ITEMS SHIPS FO RCE WORK REqT NOT ACcKU CEC "8 FEB A6

INIT>rAL PRE-ARR. POST ARR. FINAL SUPP WiL TOTAL
W CONF W/IL GONF W fL WORLIST AFTER EST EXPENDED

JGCP ORDER WtI# TITLE AND DESCRIPTION ,f 2e-62 of 7-:362 of8-3-62 of 1=15=63 1-15-63 MD MD

-930°51410 N-153 MOD. TO AUX STMN VLVS AS 14 and AS 48 Remove, 4 4 2

modify & reinstall aux. stmn.v1vs~as 14 & as 48.
-52632 N-43 ELECTRO-HYDRAULIC REMOTE OPERATION FOR BILGE SUCTION

Install hydraulic piping, valves and wiring fcr remote
separating bilge suction valves. 462 =199 263 269

-52 633 N-52 C.O. #280
Accomplish in a corane with saibject change ordar. 5;9 +Z3 82 98
Insl 1secondary propulsion mehnh.ical lockit-g gear.

-526,'76 N-68 MODIFICATION TO PIPE LOCKER PORT 82 82 19
Piping.

- 5638 8 N68.l MODIFICATION TO PIPE LOCYER
Structural. 54 54 6

-52639 N-68.2 MODIFICATION TO PIPE LOCKER
Sheetmetal and lockers. 70 7a 24

-52640 N-68T3 MODIFICATION TO PIPE LOCKER
Ship' s Control Panel. 1 844 +6 85-0 831

-52649 N=102 ITEM 264 and 265) FAIRWATER PLANES lHYD PLANT ANO
CENTRAL HYD PLANT
Overhaul unit. Check and repair: motor balance
and alignmenti bearings on pump and motcrsO 5 5 2

=60708 N=140 REPAIR LOOSE CORK A-ND iN

ENGINE ROOM 40 40 46

=60805 N-26 ESCAPE TRUNKS FL AND DR OPERATING GEAR
Provide four shafts Pc #4 Dwg 1866902 Al't A.
Relocate flood and drain operating wheels about
1" above the bubble line. Modification of
foundation tQ suit relocation of wheels shoiwn
on DM253A-93-61. 18 18 11

PAGE 9 OF 12.

b(1)



USS THRESHER (SS(N)593) POST SHAKEDOWN AVAILABILI.:YS 16 JULY 1962 11 APRIL 1963
"N" ITEMS-- SHIPS FORCE WORK RE`J-TA5MFIJSHED DURTNC RAV 4 DEC 1961- 8 FEB 196?

INITIAL PRE-ARR. POST ARR. FINAL SUPP W/L TOTAL
W /L CONF W/L CONF W/L WORKLIST AFTER EST EXPENDED

JOB ORDER WLI# TITLE AND DESCRIPTION of 2-8-62 of 7-3-62 of 8-3-62 of 1-15-63 1-15-63 MD MD

-1.3060834 N-127 LOCKER SURVEY Install lockers as requested by 255 255 624
ShiPS force.

-60904 N-23 OFFICERS AND CREWS WASHROOM REARRANGEMENT C.O. #272
Accomplish rearrangement. This item includes INSURV
Item 58C and Ship Deficiency Item M-155. 352 352 954

°61005 N-158 RELOCATE LATHE SW
Remove presently installed switches and rerun cables
tO new location. 8 8 2

70C45 N-85 INSTALL MK37-1 TORPEDO HEATER CIRCUIT
Plan 1864226. 95 95 31

070047 N-)7 AM2646B_74G_62 TOrp. Firing Exhau-t Muffler 3 3 6
Repiace Worn PartS.

=70048 N-l35 TORP SECURITY ALARM SY5TEM, (ASTOR, 290 290 267

°70049 N-I56 TORPEDO TYBE BREECH DOORS
Install launch gags on muzzle do-- shafrirg
and install blanks in place of breech do- :r.
Conduct radiographic examination on thrLe tor°
pado tube breech doors. Reinstall breech doo~r-,
and conduct drop test and remove launr-- gags. 12 +8 20

-70'301 N-73 SUBROC LANYARD AND CABLE CLAMPS
Accomplish change order #294. 20 +7 27 20

-90224 N-2 DOCK AND UNDOCK
Furnish labor and material to dock and undock vessel
for PSA availability. 280 +386 666 723

-90226 N-51 CORRECTION OF SHOCK DEFICIENCIES
Correct shock deficiencies in accordance with design
recommendations. 11

-90228 N-51.2 b SHOCK ITEMS Correction of shock 39
deficiencies Code 232C items. Canceled.

-90230 N-51.4 CANCELLED SHOCK DEFICIENCIES Correction of shock 1
deficiencies Code 231B items. Canceled.

PAGE 10 OF 12



UIS THRESHER (SS(N)593) POST SHAKEDOiWN _AVIIABILAfL. 16 JULY 1962 11 APRIL 1963
"N" ITEMS SHIPS FORCE WORK REQJEST NOT AC:CCOPLISNED DURTNG RAV 4 DEC i9ol - 8 PE_ 1962

INITIAL PRE°ARR. POcS ARTR FTNAT SlPT W/L T)TAL

W/L CONF W/L CON? W QL WORKLIST AFTER EST EXPENDED

JOB ORDER WLI# TITLE AND DESCRIPTION of 2-8-62 of 7-3-62 rf 8=3f-'6 of 1-15=63 1-15-63 MD MD

5o`30=9023l N-51.5 CORRECTION OF SHOCK DEFICIENCIES
Code 233A items only. 5 5 2

o90274 No3 DOCK AND SEA TRIALS
Conduct all dock and sea trials for PSA avail-
ability. 138 138 114

O90275 N-4 POST SEA TRIAL DEFICIENCIES
Correct items incident to PSA availability. 317 317 2061

6 i ELECTRONIC SERVICES
FP cvide elece rcnlc engi'me riicg * erices. 2% +150 350 5'

,3'; N7 TEMPORARY SERVICES
Pr.vide and maintain shore ircl~cde
fire extinguishers. 1,2 +90& 8 ?. S4

o9,033 G N 7 CARE AND PRESERVATION
Provide care ard prese-n~arion ser--iices duMg PSA

availability except £o reactor plant. 243 3 174

-g3i l N-l21 TO COVER ALLOW-ANCE ITEMS EXCLUSIVE OF IH7). SYSTEM SPARES 5 5 15

9'338 N8 PRODUCTION SERVICES

(Intra-shop) 480 480 580

-90339 No9 PRODUCTIVE MINOR TWORX 345 +497 842 891

Intershop.

-90393 N=116 ULTRASONIC TEST OF SILBRAZE JOINTS ON SEA LATES,
HYDRAULIC AND COMPRESSED GAS SYSTEM 325 325 410

o90394 N-117 PROVIDE FIRE WATCH SERVICE 660 660 484

-90396 N 125 SELF NOISE REDUCTION Installation of Cheifor, Re.l, 573 573 2152

& Epoxy Also items listed for self noi3e reduction.

-90398 N-143 SHORE STEAM Shore steam services for testing 85 85 177

purposes.

-90402 N-6 RIGGING AND CRANE SERVICES 1800 +900 2700 2907

PAGE 11 OF 12



USS THRESHER (SS(N)593) POST SHAKEDOWN AVAILABILlitL 1JUL 1 A196RI I963
"NP" ITEMS SHIS FO3RCE WORYK REgqEST NOT AC CO1.Pf'J DURING RAV 4 DF(1E 8FEBI9tQ

INITIAL PRE-ARR. FC,,STARR. FINAL VrP W/T, TOTAL

W!L CONF W/L CONF W "L WORKLIST AFTFR EST. EXPENDED

J1 5 :'RDER WLI# TITLE AND DESCRIPTION of 2-8-62 of 7-3-62 nf 83%f ' F ir-15-63 115-63 MD MD

544 9884 7257 4102 8 26182 36991
ADDS 0 0 838 2635 914 0 0

TOTAL 544 9884 8095 922 2C182 36991

PAGE 12 OF 12



USS THRESHER (SS(N)593)

POST SHAKEDOWN AVAILABILITY

"S" ITEMS Ad SHIP'S FORCE WORK REQUESTS NOT ACCOMPLISHED

DURING RAV 4 DEC 1961 - 8 FEB 1962 AND AUTHORIZED FOR P. S. A,

INITIAL ESIIMATE - 518 IMD
FINAL EXPENDITURE -- 975 MD

GROWTH RATIO 88%

NUMBER OF ITEMS 17

Section A-3



USS THRESHER (SS(N)593) POST SHM<EPOWN AVAILAB7 IIY 16 JLY 1962 li APRTL 1,9%
"S" ITEMS SHIPS FORCEWEST5 NOTACCOMPLISHED DXJPLN RAY DEC 1 8 FE& 1962

INITIAL PRE-ARR. POS STARR . FINAL S:JPP W/L TOTAL
WIL CONF W/L CONE W/L WORKLIST AFTER EST. EXPENDED

JC,- ORDER WIll# TITLE AND DESCRIPTION of 2-8-52 of -7-.3°9' of 83-6Z2 et 1-15-63 M1-15-( D MD

,-I5-930-20908 S-48.1 MISC PIPE LAGGING
Remove damaged lagging on various systems and
repair. 10 10 20

o21703 S-64 MAIN FEED PUMP CUTOUT FLOAT SWITCH
Repair the float switch on tank. Relay
cutouts are not held open with tape. 4 4 5

-2 1708 5-64 MAIN FEED PUMP CUTOUT FLOAT SWITCH TANK
The main feed pump Outout float switoh on 

tank is hung up in the low pesition. Repair the
float switch on tank. Relay cutoUir.. are
not held open with tape. 8 8 4

-30004 S-9 SSMG, COOLING OF REACTOR CABINETS
Provide a ventilation duck extension from exis'fing
spot cooler to each cabinet. 8 8 9

-40131 S-61 ITml TEMP MONITOR
Points #1 and #23 are grounded. Replace. the FTD's
at points #1 and #23. 10 +8 18 56

-40147 S-49 MESS BUOY
Forward messenger buoy became loose and ra' leA
Readjust securing pads so that for-ward messenger
buoy is secure and fairs properly. 10 10 10

-40803 S-33 AN/BQS-6 TRANSMITTER
AN/BQS-6 transmitter is unreliable in operatios.
Check the 15,000 volt power supply and fial
amplifier stage is required 84 84 104

-40813 S-56 NOISE LEVEL MONITORING ELECTRONIC EQUIPMENT
Repair noise level monitoring instrument NLM-1551-A. 2 2 1

-51404 S-51.1 COMBINED AIR INJECTOR AND GLAND EXHAUST CONDENSER DRAIN LINES
Fabricate and install higher vacuum breaker lines to
overcome back pressure from Fresh Water Drain and Connec-
ting tank.

PAGE 1 OF 2

b(3) 10 USC 130

b(3) 10 USC 130
b(3) 10 USC 130

b(3) 10 USC 130



qi: n 5.i-RFZiiER .SS(N 15933) POST SIFHAxEDOWN AIVAL..ABT 16 _7U' 1962 11 AR L; 14WJ

WORC R _~FQTm S N A;~CO-QMF-L1-tE) TQRIN~ RAV '~ DEC ij6~ '816I-E tw-- .q_ FORCEw&e s tt. K4- RE1 R F5r 1962

INITIAL PRE-ARR. it J- AR. F INA7 KUpc WL TOTAL

,,CL GONF W/L- CONE W. ' WORKLIST AFTER EST. EXPENDED

,03J ORDER WUI# TITLE A-ND DESCRIPHON oE:8-62 Cf 7-1 62 af 8-3-62 of 1-15.-63 1-1563 MD MD

5-~93052615 S56.2 PERISCOPE CONTROL VALVE 4 4

Periscope drifts down. Investigate and correct.

Remove, overhaul, Shop test and reinstali oontrol

valves.

-60520 654.1 TOPSIDE PAINT (COVEEED B. -' .5

Topside paint unsatisfactory. Remvove all
peeling paint and rapreser-;e all rusted areas.

-6S60 547.,1 VINYL DECKING REPLACEMINT OF +7C ~3 491

Repla~e v 1nyl decking throuighoit the sip l4p .pon c l,

pletion ef PSA. Accomplish -sm-porary r;pairs >nri1

then.

=607C4 S=*40 REMOVE ML FRO4 M SHI 60 63 65

RAL installation unsatisfaeto3?y in meO?-a77iCai

strength, Remove.

=63704 S50.1 HULL LAGGING 6 6 6

Provide adequate hul.l and branke.* 13ggi4ng c-ver rc:a-
valves.

=61204 S46.1 TABLES SLIDING B9NCIFS IN CREWS MESS 27 28

Redesign foldup tables wicbc.t Jasing tab±es and

pulleys to feld table up. Realign inbca; becches

and tables.

=90306 S-60 PRODUCTIVE 1ITNOR WORK 100 100 105

Inter shop minor work

-90321 S-66 MINOR WORK (OVER 4 HOURS) 40 40 32

Shop Assist work.
AIl8 336 9

ADDS 78

TOTAL 518 414 932 975

Page 2 of 2



USS THRESHER (SS(N)593)

POST SHAKEDOWN AVAILABILITY

"INSURV' P. A. T. TTEMS A:THORIZED FOR P. S. At

INITIAL ESTFAWT1E 16,458 1-D
FINAL EXPENDUCUTUE 1.

GROWTH RATIO 11%

NUMBER OF ITEMS 97

SHOWS ADVANTAGE OF HEAING ADVANCE PLANNING TIME

Section A-4



USS THRESHER (SS('N)593j) POST SHWK1EJDOWN AVATTAviX-':Y 1G JULY 1962 - 11 APRIL 1963
jT, T M N FORCE WK R--P 0F 1 ESTS NOT AC(-T' '.E RYC v 4 DEC 1961 8 FEB 1962

INITZAL PRE-ARR. P-s' •lf FINA-;. S`Pi 1F L - :'
^ONF W/T CONF W^Ln 13O1T. AS TP. ER ---- .--

p. rL 7# TITLE AND DESCRIPTION of 6-; 2 f 7-3-62 Df 8-3 62 of 1 15-63 i -1§3 6 . -

S -L O . . 46C REPLACE MAIN BALLAST TANK FLOOD COVERS WITH LOUVERS
Ship indicates this item as partially complete. 200 200 102

-10301 660 CROSS SHAFT WALKWAY
Install cross shaft walkway aft of EPM as shown on
engine room arrangement plan. 20 20 12

-11302 280 BQN-4 AND UPN-12
Raise BQN-4 and UPN-12 foundations to give a 6"
clearance from top of chart desk to UPN-12
support foundation. 17 17 37

11403 110 ELLIPT. BHDS--STRENGTHEN
Strengthen impact resistance ef ellipitical bulk-
heads in compliance with current BUSHIPS dirrctiveS. 191 131 42;9

1' t. 68C ENGINE ROOM BHD ACCESS PLATES
Filling voids Eng. Rm. Dk. on Horiz, Girder Bhd i 39 39 31

1_50I 31S RESERVE FEED WATER TANKS MODIFY
Modify reserve feed water tanks 124227

-i2304 19C REPLACE HATCH COVERS
Replace hatch covers to increase impact resis-
tarce. 6 60 I

-20111 . MLO SYS INST ELJECTRO. PRECIPITATOR 52 62 3

-20154 14S DIESEL ENGINE DEFECTS
1. Inoperative field amp. meter (19 cal).
2. Inoperative crankcase manometer.
3. Blowers high temperature a near full load the dif-
ferential temp. alarm point is quickly reached
when engine is loaded while snorkeling. 3

-20183 10.1C S.P.M. MOTOR
Install instruction plate. 1 L 1

-20191 1.7S 1ST STAGE TEMP GAUGE #1 MAIN TURBINE 0

Repair first stage Temp. Gauge. P.4G7d 1 ',F 11

b(3) 10 USC 130
b(3) 10 USC 130



USS THRESHER (SS(N)593) POST SHAKEDOWN AVAILABILITY 16 JULY 1962 - 11 APRIL 1963
"~UR"TI SU fR~ Q~UET NT '~ JIED ~ 4l~AL -DEC 19-6L 1 1962

INITIAL PRE-ARR. POST ARR. FINAL SUPF W/L,. TGTAL
WiL CONF W/L CONF W/L WO RLI ST AFTER EST EXPENDED

-_ G ORDER T4fLI# TITLE AND DESCRI¶F.IION of 2-8-62 of 7J-362 of 8-3-62 iaf 1-5-63 1-15-3 MD MD
5-930>20325 l.o3S SHAFT THRUST RESONANCE CHANGER

Shaft Thrust Resonance Changer complete the
installation (remote control, indication etc.,)
of the shaft thrust, resonance changer.
DM261A-79-62 and 261A-20-62. 120 120 66

'20(403 43S FLEX. EXH. CONN--RI4OVE

Remove spare flexible exhaust connections from ailowance
and from ship at first overhaul. 3 3 15

-'o;080.f,- C!09C FEED PvMPS
Dynamlcally balance Feed Pump. Tn

place balancing. 13 13 4

<08 03 5:9-' D1XTNERALTZERS
Install i irealizer vaczuum drag 1i]nes- fr-n
re~serve feed tanks in ccnplian.e witt BUSHIFS
Change Order No. 178 >Crat. PE' .Urhius -- sudic-g o
salinity alerws. 45 45 142

2O6906 365 MAIN CONDENSER HOT WELL-PROVIDE ACCESS
Provide prope. ca to cinain. ccnden.er notwel.l 92 92 129

'2090 0 55C ELECTRONICS COCJLTN( SYS VAUVE-RELOCA-F

Relocate valve ln electronics cooling 5vater. w!-cE.
blocks top rung of ladder to eiecrronics equipcr.I-nt
space. 3 3 3

-2091l0 86.4C CONSTANT VENT VA-rVES
Provide spring c eck valvl: . in constant vent va-ves
so as to provide leak iso. ition. 74 74 147

-20912 13S LAGGING
Repair or replace damaged lagging except on Reactor
piping in machinery spaces. Ship's Force has provided
list. Include Ship Deficiency Item M=l77. 30 +65 95 120

-21102 27S SSTG L.O. PUMPS 70 70 6
Install SSTG T.O. pumps per C.O.191. Pumps installed at
E.B. Charge3 are for furnishing material.

PAGE 2 OF 11

b(3) 10 USC 130

b(3) 10 USC 130



USS THRESHER (SS(N)593) POST SHAKEDOWN AVAIiABl? ;TY 16 JULY 1962 - 11 APRIL 1963
""S'KUR'V3 ITEMS - SHIPS FORCE WORK REQUESTS NOT ACCOMPI~SH~LD DURING RAV 4 DEC 1961 -8 FEB 1961Z

1W4 II AL PRE-ARR. POST ARR. FIN I S& P` WP!, TOTAL
WE7E CONF W/L CONF WiL WO'RKIST AFTER;R EST EXPENDED

c-nop WLI; TITLE AND DESCRIPTION cf 8-62 cf 7--62 ef 83-62 of 1-15-63 1-15-6 MD MD

5-930 -2=103 18$ IMPROVEMENT OF ACCESSIBILITY
Improve accessibility to LO=92, LO=53, LO-76 and LO42 7 7 0

-22OO1 23C DEPTH GAUGES AND SEA PRESS IND
Connect depth gages and eea pressure indicators to
more than one sea chest. Depth gages and indicators
shall be connected to sea as authorized in Change
Order No. 198 60 60 41

°3fln'' 483 

90 90 191

-30009 .7E  SErS FILTER
Provide an air inlet filter on the 
sets. These mE ,ines must be cleanred t-win.e a week
to provent failure of silp rhnge and c.>ver-$,eed
devices due tr& steam and di rt t air. 7 +9 15 14

-30202 32S ELEC HEATERS L.O. SUM? TANKS
Provide high temperature cuto&ut featurcs ftr electric
heaters installed in the lube cil sump ranks in
compliarice with BUSHIPS Change Order #114,. 134 +135 +7 4 24

o30205 23E CONTROLLERS ON 5SB AND 6SB DISTRIBUT1r0N FANELS 4 '2 2 2

-30207 31E SSTG EXCITER SIGHT PORTS
Provide SSTG Exciter sight ports in accordance
with IK272A-44=61 to permit inspection of brtiahes
and slip rings. 11 11 5

°30305 29E AMPHENOL PLUGS FOR BATTLE lANTERNS
Install amphenol plugs between emergency lanterns and
sensing cables. 7

o40024 4E ELECTRICAL TESTS
Accomplish incompleted Electrical Tests listed;
SS(N)593-S08-01-017 Magnetic Compass. 2 2 0

PAGE 3 OF 11
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-3 q1 J q ( 3' 2%' PO SA qjF ' A A1 i - A P
t, 1 jy Q - IT. i< AP=, n 3
IIES- SimLps !WqiO EQI9 NI CPISEDURN 4DEQ 1,961 5 ~ -6

INVW ,LAI, PRE-AR. POST-ARi. F1INAL SP2pP Wi'TiL 10TAL
W!L CO)T W'/L COWE WfL WORKLIST AFEDR EST. EXPENDED

-;(D3 ORDER WLI# TITLE AVD DESCRIPT27ON o 8==2 of T-62 of -3-62 of -15-63 3;-,,3 MD J

1' - 30 -4+025 145 . RE GYROCOMPASS SYNGIO AMPLIFIERS
Replace gyraccimpaas system. synchro ampli.fiers wv:>
quiet units. Recommend cancei- "Quiet Units"
not available. 20 +23 4 3 22

-40J1C9 59 BflIE FLOODING ALARM SYSTEM
Provide a. bilge flsodimg alarii sv-stemr to co've aer 3.l w6et

bilges not prest-ntly px-''inu!-d wiatn a bilge tocdilg
al.rm Svstem in complvst o 4i vith BUSHIFS C.,. #1P8;. 47 +30 -4-5 12.2 135

-40110 19E 271.c; SEPARAION OF
rnstall I t8-~271~ nt wIns ta X sq tchw t- 7 s .z Farai-t e Z n- X. o t uk-> ! c .'11f.,

duL-ng battle tat i 2 3

"04312 AUTO 1PCsi & C2,.7IRSE C(- R0L VISFAI 1N-TAT0R
Gio btri ig f in a .e J .p1 f: --,J a-i.

depth and cource contot.l ar2 -a .0.-=ju ....... I.. .a. -. ) 5 2

-40119 13.1E CKT 7 VS SWITCH{
ReDlac.e pcsition s:*-itchas CKT -JS make weaterprxcc. 23 2

-4012Q 9 .LR NOMOGRAPHS

The air pressure sea noumi. .. ogr<, ^ir,'-
printed. The air preasurs 4esgoatel at tt-b ric'us
depths are not i:n acc ordanc, ;Tith r--urr..t leo-iese
Replace with correct nomograph. 2 2 1

-40129 29C TANK LEVEL INDICATING SYSTEM
Previde satisfactory tank level irndiating smt'-ic. 197 +149 +224 570 544

-40130 9E M. C. SYSTEM TORPEDO ROOM
Properly wire M.C. Systems at torpedo room F.C.C. 11 11 14

-40134 31.1S CKT "4TK"
Modify Ckt "4TK" to agree with modification of
feedwater tanks. 70 +-91 +140 +61 362 299

PAGE 4 OF 11



kr SPR 1 i.) 83 +T d 963
-S ,r, 4. 4L LL S ;i FEB 1962

IN~ITLvAt PR&-ARB. FOST-ARR. FINAL SUPP W/L TOTAL
W/L COWF W/L COF W/L WORKLIST AFTER ESTJOB ORDER WLI# TITLE AND DESCRIPTION of 2-8-62 of 7-3-62 of 8-3-62 of 1-15-63 1-15-63 MD

15-930-40142 l9ER SHIPS ENTERTAINMENT SPEAKERS
Change mounting of ships entertainment speakers to
allow changing the gain controls and routine main-
tenance. Present gain controls do not have enough
range. Correct cause of warpage of records in
record player. 

22 22 22;

-40146 26.1E ANNUNCIATOR BELL
Provide an annunciator bell in maneuvering room
which will sound consistently. 3 +11 14 2

-40163 44.4C PLASTIC SUPERSTRUCTURE ON NESS BUOYS
Provide and install plastic superstructures on
messenger buoys. Change Order #158 applies. 110 110 251

-40204 9.2R INSTALL MISSILE PORTION OF M4K113 F.C. SYS. 200 +100 300 340

-40206 22R MK21 MOD 0 IND PANEL
Provide ship with Mk 21 Mod 2 Indicator Panel to
replace 1K21 Mod 0 Panel. 5 5 0

-40218 17R MK8 POSITION IND DIALS
The bearing and range dials on the MK8 position
indicator are of very inferior construction and
are difficult to read. Replace dials. 16 -78

-40601 7ER AN/SRR-ll
Eliminate beat note interference in AN/SRR-l1 when
using loop antenna 236 +78 314 29V

-40607 44.5C REPLACE ANTENNA MASTS WITH HONEL MASTS
Repair aluminum IFF/UHF Mast. (Monel masts not
available) 363 363 -144-

-40608 3ER FOUNDATIONS AND CABLES FOR RADIO FACILITIES
Install foundations and cables for supplementary radio
facilities in compliance with BUSHIPS C.O. 127 114 114 5*'

-40609 15ER CANCEL (PMYDT AN/nA-4)
IvAtall AN/-A4 fumithad by Type Comnader.
(Camelled, Rqutpwmt not available) 18 11

PAGE 5 OF 11



USS THRESHER (SS(N)593) POST SHAKEDOWN AVAILABILITY 16 JULY 1962 - 11 APRIL 1963
SHIPS FORCE WORK REQUESTS NOT ACC0MPLS- ZD DURING RAV 4 DEC 1961 8- FEB 1963

INITIAL PRE-ARR. POST ARiR. FINAL S rp2 WELF THOAX
W/L CONF W/L CONF WJi WOR1LIST AFTRR EST EXPENDED

fO7 ORDER WIJ#A TITLE AND DESCRIPTION of 2=8-62 of 7. =62 of 8-3-6" of 1415-63 :-1 ;-63 MD M____

L5-930=40610 20ER ECM MAST
Install standard ECM mast and encapsulate antenna
per BUSHIPS C.O. 187. 795 795 835

=40624 13.lER TEST EQUIPMENT
Provide the following missing test equipment (Electronics)
CCTY-501, AN/USN-105A, CBPM=7150. 20 20 2

-40625 16ER SUPRAD
Provide SUPRAD Equipment and install. 61 +3 64 98

-40806 12E ULTIMATE SONAR DATA CORRECTION COMPUTER
Install ultimate sonar data correction computer.
Change Order No. 137.1 applies. 27 +84 101 138

o40809 ilER AN/U2-=9
Change Order No. 40 applies0  33 33 L

=40811 27ER INSTALL AN,/WLR-1 AND AN/BLA-2
Install AN/WLR-1 ECM and AN/BLA=2. Change Order No, 40
applies. 477 477 515

=50113 33C FLAPPER AT BHD 28, ACCESSIBILITY
Improve accessibility of the flapper at bulkhead 28-
port side. 24 24 :1

=50128 43C 3000 PSI OXYGEN REPLEN. LINES
Provide emergency means of automatically or remotely
closing the fwd and after 3000 psi oxygen replenisho
ment lines where they penetrate the hull. C.O. 216.1 183 o80 103 110

=50129 60.3C ELECTROSTATIC PRECIPITATOR SYSTEM
Investigate operation of electrostatic precipitator
system in galley. Repair as necessary. 20 20 7

-50204 23S AIR COND PLANT, LITH BROM LOW-FLOW INTERLOCK
Provide low flow interlock (chill water) on Lithium
Bromide Air Conditioning Plant. 15 15 20

PAGE 6 OF 11



'YSS T PESHiR5 (PS}7 SH S Ae' .A T, L' "z v APYIL l Q
irK =E~- T -: . - N!07 Accaws t3 DP , ,,Ear.sC auL' R-1 v

INcT7A PREAo POST-ARR. FINAL STJi )W/L 1CTAL
W! L CONF W/L CG'NF. W/L WORKLIST A-Fr ER EST. EXPEiiDED

jCR.D:R. WlLs.L! TITE AN1D !f D~S;CRUTI;OI(N J; ~ S-L9C$jof 7'uT6 c3f 8 1 62 t f iX 1563 X , ND O-
°930°5O6O3 415I MISSING VAL-VE WHEELS

Repair or replace damaged or migsing -7alvea. Shlp s
Force has provided list. Except Reactor Plant. 265

'51801 44.6C AUXILIARY DRAIN SYSTEM
Install an auxiliary drain system for performing bilge
drainage functions in accordance with including (a)
improved drainage from midships machinery space
via drain pipin g to torpedo room wet bi lge, gfb) ade-
quate means of pum.pi177g battery well. BUSHIPS C.O. 1i6
Cat. B 136 136 314

.50804 81C VALVES AND PII2NG, TRIM AND DRAIN
Modify vaiven- and piplJ.ng to improve acce-siblits
to trim and drain valvts.

-508('i-5 8 C CANCEL (NEG TAIN DRAIN TC, WET <, 7,,O3 13
Et un Leg F r ==- )pti vE )1 -r

o508if 96C TRIM FLOW METER
Install. trim. flow meter in iire to sea c. :ret i t
meter input to var. ba 1. tanks when fl30ding froi
sea. Covers Item M-412. 70

-50901 76C FIL & PRESS CHILL WATER EXP TANK

51L101 74C PROTECTION OF NO. I NFO TANK SAKPLE LINES
Installation of pipe hangers. 3

-51312 35C H. P. AIR MANIFOLD
Modify H.P. Air Manifold in air regenerating r~oo. to
permit removing various components and sections for
repair and maintenance. 144 144 11

-51314 21S #1 and #2 AIR COMPRESSORS
Separate #1 and #2 Air compressors to provide acces-
sibility for maintenance. 148 148 44

PAGE 7 OF 11



USS THRESHER (SS(N) 593) POST S! 5DMDOWN AVAIIA3 -TY b ' 1962 - 11 APRIL 196
"INSUJRV" TLEMS - SHiIPS FORCE WORK REQ17ESTS NOT ACCOMPlu 'SHED DUTRING RAV 4 DEC ---191 - 8 FEB 1962

INITIAL PRE-ARR. POST-ARR. FINAL STUPP W/L TOTAL
W/L CONF W/L CONF W/L WORKLIST AFTER EST. EXPENDED

JOB ORDER WLI# TITLE AND DESCRIPTION of 2-8-62 of 7-3-62 of 8-3-72 of 1-15-63 1-15-63 MD MD

15-930-51315 25S & CONV H.P. AIR COMP FOR USE WITH PETROLEUM LJE.
22S Provide for removal section of piping in the high

pressure air system to permit inspection to
determine the adequacy of the filtration system to
extract any oil carry over. 903 903 909

-51319 30.1S AIR BLOWDOWN EMERG COOLING
Modify air blowdown emergerncy cooling per DM264p-
392-61 mplished at EB) Charges are for manufacture
and shipping material. 10 10 1

-51324 15C REPLACEMENT OF APEX STOP VALVES IN SERVICE AIR SYSTEM
To provide reliable service air system stop 'valves. 204 204

-51325 36C SERVICE AIR SYSTEM--TIGHTNESS TEST
Accomplish 6-hour tightness test of service air
system. 135 135 153

-51401 10S STEAM SUPPLY TO LITHIUM BROMIDE PLANT
Provide a separate steam supply to lithium bromide
plant or to the 8000 GPD still. 233 233 433

-51813 10.3C STEERING AND STERN PLANE ELECTRIC OPERATION
Provide means of controlling the electric motor for
steering and stern plane electric operation in vicinity
of hand control valve. 9 +11 20 11

-51814 65C STEERING AND DIVING STUFFING BOX RETAINER BOLT
Replace steering and diving stuffing box retainer bolts
that will not fail at full cylinder load if piston
rod jams in retainer. 26 26 21

-52201 38C PERISCOPE HOIST CONTROL
Install a ring-type actuator for the periscope hoisting
control that is readily accessible from all bearings. 53 53 49

-52601 7C HYD SYS CONV TO PETROLEUM BASED FLUID
Provide reliable electro hydraulic controls for non-
vital components. 10260 +206 10466 7242

PArCR A nr 11

b(1)

b(1)



USS T-lRESHER (SS(N)593) POST STlAKW;E1)01 AVAILABILITY 16 JULY 1962 - 11 APRIL 1963
"INSURV" ITEMS - SHIPS FORCE WORK REQUESTS ACCOMPLISHED DURING RAV 4 DEC 1961 -8 FEB 1962

INITIAL PRE-ARR. POST ARR. FINAL SUPP W/L TOTAL
W/L CONF W/L CONF W/L WCBXLIST AFTER EST EXPENDED

JOB ORDERS WLI# TITLE AND DESCRIPTION of 2-8-62 of 7-3-62 of 8-3-62 of 1-15-63 1-15-63 Mp MD

15-930-52608 9S HYDRAULIC OPERATION OF MAIN STEAM ROOT VALVES
Install relief valves in lieu of accumulator for
hydraulic operation to main steam root valves. 67 +22 89 62

-52612 67C PROVIDE RESERVE HYD OIL TANKS
Provide reserve hydraulic oil tanks which can be
cleaned properly. Stiffeners and baffles prevent
reaching all parts of the tanks. This should be
done in conjunction with fluid conversion. 27 27 9

-52616 26C PERISCOPE HYDRAULIC PIPING
Alter periscope hydraulic piping to clear packing
gland on periscope 17 17 .52

-52617 7C ELECTRO-HYDRAULIC CONTROL.
Provide reliable electro hydraulic controls for non-
vital components. 8 8 0

-60509 10. 5C CLEANUP OF SHIP
Complete general clean-up of ship, complete interior
and exterior painting. 145 145 169

-60518 9R LABEL PLATES
Provide label plates for valves TD-158 and TD-159 at
the forward pyro stowage sprinkling system. 4 4 0

-60702 8.3C INSULATION IN MOISTURE TRAPS BEHIND STIFF.
Install suitable insulation in moisture traps behind
stiffeners in bridge access trunk. 5 5 0

-60902 31C TRASH EJECTOR OUTER DOOR
Replace trash ejector flapper-type outer door
with ball valve. Change Order #99 applies. 164 .+231 995 1227

-61102 56C MINOR WORK--PANTRY, GALLEY, WARDROOM
Modify silver drawer in WR so that silver can be
removed easily. Provide exhaust ventilation
over griddle in WR pantry. Provide wooden deck
grating in crews galley. Provide a torque wrench
for garbage ejector. 6 6 2
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IUSS THRESTER (SS(N~593, POST SH{AK•EDOWN AVAtiT B1- Ybr JUL3 1962 11 AFRiL 1963
"=NSURV ITEMS S!!IPS FORGE WORK T S NOS_ T ACAPLSUED DURINGO RAN DEC 1 961 8 FEB 1962

INItIAL PRE-ARR. POST AmR. FINAL S7E? W/L 'JTAL
WIL CONF W/L CONF WIL WORKLIST AFTER EST EXPENDED

JOB ORDER WAI# TITLE AND DESCRIPTION of 2-8-62 of 7-3-62 of 8-3-56 of 1-15-63 1-15=63 MD MD

5-930O61103 73C REFRIGERATOR CREWS GALLEY 14 14 0
Kepair refrigerator in crews galley.

=61105 13.4E #2 HOT WATER HEATER ELEMENT
Replace #2 hot water heater element which is grounded.
Increase allowance of space elements from 1 to 3 4 4 I

61201 59C RECORD PLAYER, REPAIR CATCHES AND SEAL DOOR
Repair catches and seal door to the record player. 2 2 1

=61401 71C LOCKERS, MEDICAL INFLAMKABLE ITEMS
Provide and install locker for stowage of medical
inflammable items. 6 6 3

70013 3R MUZZLE DOORS
Correct the condition whereby muzzle doors and barn dolrs
do not open promptly because of slow equilization
time. See Item M-259. 56 =13 +S 48 269

=70020 109C TT SHUTTER
Fair Hull at #3 TT shutter. 8 8 3

-70023 14R TT FIRING RAMS
Investigate and correct reason Torpedo Tube Firing
Rams #1 and #2 failed to return to battery properly
after water slug firing at test depth. N-22 covers
piping part of this job. 16 +12 28 8

-70024 15R TORPEDO SHUTTER MODIFICATION Correct sticky operation 513 513 870
of torpedo tube outer do`rs at test depth.

=70201 11R PYROTECHNIC STOWAGE
Enclose valve in locked box. Change flood valve

handled to work properly (i.e. inline when open)
Label flood valve as "Flood" vice "Drain"
Furnish revised instrument plate.
Supply test plug, spanner wrench and container for
test plug. 20 20 .10

PAGE 10 OF 11



USSURESTHER (SS(N)593) POST S:-AKEDOWN MIAVILA5 'Y 16 IAULY 1962 - 11 APRIL 1963
"INSURV" ITTEYS- SHIPS FORCE WORK REQUESTS NOT ArC_0OMFLT7SHED DURITNu 3AV 4 DEC 1961- 8 FEB 1962

INITIAL PRE-ARR. POST-ARR. FINAL SJPP W/T TOTAL
W/L CONF W/L CONF W!L WORKLIST AFTER EST. EXPENDED

JO'B ORDER WLI# TITiE AND DESCRIPTION of 2-8-62 of 7-3-62 cf 8-3-62 of 1-15-63 1-15-53 MD MD

li-93O0=90223 41C NOISE DEFICIENCIES
Correct noise deficiencies in contractor furnished
material, except Reactor Plant. 36, 365 63

-90264 1OC CONTR FURN. REPAIR PARTS--PROVIDE 50 50 79
Frovide missing contractor Eurnished repair parts.

-90272 64C REMOVE INSTRUMENTATION
Complete removal of all temporary instrumentation. 71 71 67

16458 1147 281 1350 0 20886 18462
ADDS 437 231 913 6_9--

TOTAL 164.58 1548 512 2263 69 2.0886 1846i~
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USS THRESHER (SS(N)593)

POST SHAKEDOWN AVAILABILITY

SHOCK TRIAL ITEMS

FIRST ESTIMATE 8/3/62 -- 2,984 MD
FINAL EXPENDITURE -- 2,651 MD

GROWTH RATIO -11%

NUMBER OF ITEMS 109

SHOWS CAREFUL PRODUCTION CONTROL

Section A-5



&. )S- SYLAKADVA6 AV:1 TA~A21Z 1¾11

1~5' I - 8-

N I TIAll FR AIR. POT-AA FINAL ~L~ ('lNI J"OTA-11
W/L CONF Wj!L CONF W?/I. WCRKILIST iY-1ER EST EXPENTI7ID

2C : 7&JR 07JE I' EA142' . _-C~ f7-u : ~i)~ ~ -.- MD

- - -.. ~-1 SF- PISSURE TRANSUYCERS

- .. ~:.C.. E~K FEED-BACK SYM7d-ROS--p"IAES
Feed Baek shitt-e.~ zero, :etting -i.. inr~7P-1-
I..nstall sc~Pg larmps.' 9 9

6 ;- ESB-Z DE'UTSGH CONNECT'CAS - TO MICROSWITC'iES
Replace GE -mgneti~ c~,.tz-ollers Cbw sr

i5 O 3515 34

3 SE-'3 GE O 4L{, 530

-2 SE-~ CAGES OFW)~
a poiives means --f fa~itenIrng gag> -

steam pln:contrciL, panel. 4

-86C026 SE-122 TRIM FLOW MIETER
prc-~vlde 10(king for all screws in. ring~
,~f sparling transmitter 1

-860GC7 SE-14 DISTRIBUTION PANEL 
Repair distribution box 2 - 4

1-411

-360C~8 SE-15 BATTERY EXHAUST FAN
Replace 3500 chm resist-or and add rb~t
adjusting and jam nut 10 10 8

-86011 SE-21 ANAIBQS-6 SONAR EQUIPMENT SPACE
Install ground strap.

-86012 SE-22 ELECTRONIC COOLING
Provide additional hangers 5 5 8

Page 1 of .10

b(3) 10 USC 130



INITIAL PRE -ARR. PQI2.-' 2. O_ , \';/- TAL

TWL CONF W!L CCON I J WO'RYiLIST FETLR EST. EXPENDED
JOB ( WI# TITLE AND DESCRIPTION; . -8-r1 ,tF 1><-F2 F-- e 1- - -63 &-1i-6-3 MD MD

1.5- 932 -88 6J 3 SE-23 IND BULBS (S P GA BL)
Replace lerses for indicatcr lights 7 7 5

-860,14- SE-2 MAIN TURBINE THROTTLE REMOTE CONTROL
Install stronger clamps (3ee SE-1)

- 6 l6 SE-27 EMERG PLANE ANGLE INDICATOR
Replace defective Fwi>tehes (14 IA4 -65 14 14

-36017 ;E-28 BATTLE LANTERN
Inspect and repair bat-tle latuteri-s 14 -4 14

-860°. SZSE-° TANK LEVEL IND. CIC. 4%TK
Inspect4 arnd repair rLma fcr Ll d.a-~:
faces or sticky needle rrr;oei9n.&5, all
former retaining. pieces. 5 5 2

-86020 SEl32 HYD CONTROL RELAY PANEL--LEAD BROKZE.
Repair and secure lead in panel 1 1

-86021 SE-33 8300 STILL RELAY MODULE
Provide shock mcunting 8000 GPD contrrll` 4 4 1

-86062 SE-37 BATT AMM OUT OF CAL.
Recalibrate battery ammeter. 1 1 1

-86C27 SE-39 
3 3 2

-86028 SE-40 (CANCEL) LIGHTING FIXTURE MGT BOLTS SHEARED
Replace bolts 1 1 1

-86030 SE-42 PWR SWITCH PORT T.T. CONTROL PANEL
Replace defective switch with new switi~h 3 3 4

-86031 SE-43 MK 19 GYRO COMPASS TABLE
Install clear plastic window in table top. 3 3

vnaa 9 If in

b(3) 10 USC 130



UTRS THRESHER ( siJ P r 9AKE S;,i- 7 .Y .& - YL6 K Ri 3
:HI PT1 - > S FlVr-E Y. D'.Z R-ADE2K2- 'KDGR_77 43DE7; YJR+ EV -6L i - Lt9!

INI\T:IAL PRE-ARR. POST-..~R. FINAL 1JUPP W/L TOTAL
W 1"L CONF WtL CONF W; 'WORXLIST AFTER EST. EXPENDED

JO-3 ORDER WLI# TITLE AND DESCRIPTION `-8-6` of 723-6' of -3-62 of 1-15-63 -Es M. MD
5-230-86032 SE-44 LIRHTING FIXTURES TORP. RM.

Change shock mount clips to steel 2 2 2

-56G33 SE-45 ATMOS ANALYZER LOCKING DEVICE
Manufacture new hinges and replace molding
screws 15 +10 25

-86733'1J SE-46 SSTG CIR. BRKRS RACK OUT DEVICE
Westinghouse furnished ne>7 par'ls fc.. '% e
framess. 4 4 -4

-.? 6 3 S 1EQ s E, - . . IN3w-BROKEN BUS BAR-5
Repair brAe n b-us bars di.st5 Ll.utian ps--el. 6 6.

-63i6 0EL-48 POWER SWITCHES
Replace damaged switches wi- h farnve type as
presently irstalled. 3 3

-36C7 , SE-49 HOT WELL LEVEL ALARM
Replace adjusting screw 1R

-860)51 SH-1L ACCESS HATCHES PRTIRUCTUMI
Provide more positive latsThing deviee and

strengthing devioes. C L

-356052 SH-3 CHILL BOX DOOR

Provide stronger door latch 8 16

-86057 SH-13 PORT NITROGEN BOTTLE

Replace bolts in foundation

-86058 SH-14 CRES COVER (HYD LINE) TORP RM.

Improve hold down arrangement 1 1 4

-86059 SH-15 E.R. DECK PLATE

Provide stronger screws in deck plate 3 3 3

Page 3 of 10



USS THRESHER (N)592) POST SHAKEDCWN A.VILAELITY 16 JULY 1962 - 11 APRIL 15763

'"SHOCK" ITEMS - SHIPS FORCE 'WORK, REUSSNTA,,1,)PIHDDRN A 4 D)E-C 1961 8 FEB 19

INITIAL PRE-ARR. POST-ARR. FINAL SUPP W/L TOTAL
W/L - CONF W/L CONF W/L WORKLIST AFTER EST. EXPENDI

i0R ORDER WLI# TITLE AND DESCRIPTION of 2-8-62 of 7-3-62 of 8-3-62 of 1-15-63 1-15-63 MD MD

15-930-86060 SH-16 FREON BOTTLES
Replace straps and bolts 10 10 9

-86061 SH-17 LOCKERS
Reinforce locker fdns and supports as

necessary. 4 4 23

-86062 SH-18 PIPE BKTS
Replace bolts in pipe bkts. 30 +10 40 36

-86063 SH-19 RES HYD TRANSF PUMP
Install fdn in accord with pl 1865450 and revi~s

adjacent piping. 2 2 1

-86064 SH-20 CAP FOR FW DRAIN COL TANK LEVEL PROBE
Secure with 3/8" dia bolts. 1 1 1

-86065 SH-22 CHART LOCKER
Replace spot welds on chart locker.

-86066 SH-23 MAIN HYDRAULIC SUPPLY TANK SUPPORT
Foundation replaced.

-86067 SH-24 BOILER PLATE M. H. COVERS
Strengthen and improve securing arrangement 65 +10 75 82

-86068 SH-25 ATTACK CONSOLE SWITCH.MTG BOLTS
Provide stronger mtg bolts. 10 10 12

-86069 SH-26 COVER TO EMERG BREATHING APP
Provide a keeper type latch which will permit easy

removal of cover.

-86070 SH-28 VENT SUPPORT
Replace mounting bolts with larger size. 2 2 3

-86071 SH-29 FIRE EXTINGUISHER
Provide retainer at top hook of holder. 15 15 15

P~o CaL of I n



USS THRESHER (SS(F,.),593) POST SHAEDW AVAILABILITY 16 JULY 1962 °1. APRIL 1963
"SHOCK" ITEMS SHIPS FORCE WORK REQUESTS NOT, ACCOMPLISHED DURING RAV 4 DEC 1961 - 8 FEB l 96'-.

INITIAL PRE-ARR. POST-ARR. FINAL SUPP W/L TOTAL
W/L CONF W/L CONF W!L WORY1UST AFTER EST. EXPENDEI

JOB ORDER WLI# TITLE AND DESCRIPTION of 2-8-62 of 7-3-62 of 8-3-62 of 1-15-63 1i15-63 MD MD

15-930-86072 SH-30 MANIFOLD
Replace mounting bolts.

-86073 SH-31 DISHING OF MN BAL TKS
Repair dent in outer shell of MBT3B 10 10 19

-86074 SH-32 COVER FOR HIGH SALVAGE
Provide heavier lugs and drill and tap for one
mach screw. Silbraz in conjunction with lugs. 10 10 9

-860,6 SH-34 DISHING OF ESCAPE TRUNK COVERS
Strengthen fairing plate and provide vent holes
in cover. 1 1 3

-86078 SH-36 HYDRAULIC SYSTEM AIR FLASKS
Modify straps to clear upper foundation.

-86080 SH-38 DIESEL GENERATOR GAGE BOARD FOUNDATION
Remove one mount center bolt. Check for correct
material and-reinstall.

-86081 SH-39 CONDENSATE SURGE TANK
Provide stronger bolts 10 10 10

-86083 SH-41 WARDROOM DESK DRAWERS
Replace w/new furniture 40 40 48

-86084 SH-42 SHEETMETAL COVERS LIGHTING TRANSFORMERS
Provide additional screws. 10 10 9

-86085 SH-43 HAND RAIL FOUNDATION AMS UPPER LEVEL
Modify per DM252B-36-62.

-86089 SH-47 FDN PRESS FILTERS
Reinforce brackets to reduce vibration and
improve method. 5 5 4

Page 5 of 10



USS THESHER N(S 539S'!, POTT SHAKEDOWN A_-XALA.BILITi 16 JUL[Y 196':- 11 APRITU 1963
rR'SYOGQ'K" ITEMS MSMP FOR RE W S N OMPLR & DEC ', 6- 8 FEB

=7- c:ME . =c ., -.P: _L ==R = =

IN~TIAg PRE -AU-. POST-ARR. FIAiL SUPFF W/L TOTAL
W/L CONF WL CONF WI!L WORK ST AFTER EST. EXPENDED

IT -0 R1ORDER WLI# TITLE AND DESCRIPTION (lif 2-b6' of --3-62 of 8- 6-63 of 1-15-63 1-15-63 MD MD

15-=93086090 SHl-48 60 CYCLE PWR 1 CKT DIST PNL (SHOCK 'I
Shock mount breaker located on stararL side fn
center area of Sonar Equipment Space. 4 4 3

-86091 SH-49 CHARCOAL FILTER
Reinstall filters and redesign b-;.ackzers to prolperly
support filters. 10 +2 12 7

-86092 SH-50 CANCEL. COVERED ON M-671, SIDE LIGHT BOXES. 10 10 7

-86093 SH-51 TORP RM. BUNKS--HOLD DOWN SCREWS
Provide positive locking screws in place of
present camlock screws. 14 14 5

-86094 SH-52 MOD TO TILTING TYPEWRITER DESK - S. OF.
Put locking devices on typewriter wells. 4 4 &

-86095 SH-53 SPARE PARTS CABINET
Replace retaining bar 6 6 4

-86096 SH-54 MAIN HYDRAULIC ACCUMULATOR FOUNDATION
Inst'l bolts in accord with Dwg. 1863765 0

-86098 SH-76 STEAM PLANT GAGE BOARD
Replace screws. Ref Condition Report #51-593-68. 0

=86101 SM-2 BPS-§ ANTENNA HOIST
Provide support on fwd side of base & modify stb track 71 +43 114 138

-86102 SM-7 TORP TUBE IMP AIR LINE
Relocate brzd.joint and change fab method 15 +10 25 32

-86103 SM-9 #4 TORP TUBE MUZZLE DOOR
Provide pos. stop to prevent switch overtravel 10 10 9

-86104 SM-10 GGES
shock-proof and improve shock mtg of various gages 815 815 150

Page 6 of 10



0TS3 THREj3HER 3 1;:3,) BT iLOiQTv 7 V,-LA! *sLTY 16 JULU I96'. I" APRIL 1963
"SIH0CK" ITEMS S ° §Ei- B W§R..k l S AE DURI2NG RV DEC FJ,= 3,

INITIAL PRE ARR. POST-ARR. F:JNA7 SUPF W/L TOTAL
W/L CONF W/L CONF W/L WCU, 713T AFTER EST. EXPEN03'

I5 CRIDER # TITLE -ASD DESCRIPTION cf '- 6 12 of 7-3-62 of 8-3-62 )f I-F5-'63 b 15 -63 MD MD

=)30 C3½ 8 5- S1M-11 M S.W. DUISLC. RJL- VALVE I-NNDICATOR
St-ifiei fdn antd pr:vijde flex. conrA. 17 17 16

;3 A C SM°K3 TORP H;DLG SYS PORT TRACK
Incr 'ease clearance between. pcorQ-able & fsxed
track, in both directions . 33 +10 43 77

.8611l SM-26 ECM MAST FAIRING
Redesign plastic crown for added strength 65 65 51

8 11 SM-27 TORP HDLG SYSTEM RA~MR ROLLERS

Replace tires in rollers. Ships r;rs: -ramoise
teflon sleeves.

-8611 SM-29 RELIEF VALVE LIFTED
Inspect and repair SSLC-12 7 7

-86115 SM-31 TORP HDLG SYS SKID

Provide stronge;. locking pin conn. 185 185 207

-86116 SM-32 TORP TUBE BREECH DOOR - LATCH PINS

Deepeh snap ring grooves or provide cotter pins 20 +5 25 47

=86117 SM-33 TORP TUBE MUZ DR OP GEAR SAFETY COVER
Provide larger screws 5 5 5

-86118 SM-34  VALVE INDICATOR

Redesign switch to eliminate linkage 6 6 7

-86119 SM-35 IONIZER
Provide more flexible connection for g.over 20 20 22

-86120 SM-37 TORP TUBE LOADING RAM TRUCKS
Increase bolt size 58 58 109

-86123 SM-44 THREADED FITTINGS
Replace piping and add hanger 8 8 13

-86125 SM-46 HOT WELL DIFF PRESS. SWITCH

Shock mount switch 6 6 6
Pnop 7 nf 10

b(3) 10 USC 130



* ~~~SE (8T~'~~~C3 G AAh T~ 1,6 u -~' 5 AFRL 1963

J ,, tF43* izsr < F ' 5 .rV L TI0T-AL
7W (exSMF WI;L CC5F Uk ! 'L WORt W AFTER &3T.

C".RDER 7J T±T-E AMESC3li:K'N CF A , 4 .- 6, 1- '; -fif MD N.

In.ai belts ahaft

-t ~ SM -M° WEAPONS CONSOLE COVEMS BROKEN
Replau.t,- ritvts -,rwith s .rews

o-6i2 3 .M -3 #3 SANITARY OVERBOARD DISCRARcGE N LN,
Repa.-. e anJd end f.-t-i-gs.

61.II SM-56 CONST VENT FOR #1 AIR &7ECT.
Provide adddlt-i al pi.pe la 5 5 4

-8613/4 SM-59 VENT DIFFUSEM

ProviLdcd sie.:ser fast.'g-A ....s for .L-g. 14

S-t136 SM-62 8B PERISCOPE DPECEL4 VALVE CAM
-Provide-widc3c faze and irkstall iazgew src:e;X,&s

-86138 SM-65 STEEN HYD PUMP SUCTION VALVE
Install mass balane-d handles 20 2

-81645 SM-73 DC LO PUMP RELIEF VALVE
Renew worn parts, clean, test,5 repla-se.

-86146 SM-74 SHUTTER POSITION INDICATOR
Install additiornl colla-rs and pins 18 18

-81647 SM-75 TORPEDO SHUTTER EJECT PUMP
Install New hinge brkt fairing ard 1epair 70 +15 85 105

-86148 SM-76 M S W PUMP SUPPORTING HEADS
Replace with new design heads. 27 27 24

-86150 SM-78 ALIGN TUBES & FC SYSTEM
Bore sight TT and realign all equipmrenbts 84 84 93

Page 8 of 10



USS T-iRESHER (SS(N)593) POST 5' DAQW§ AAILAB1A'-17l- 1 T 1 s ̂  1 FRIL 1963

"SHOCIK ITEMS SHIPS FORCE, WQ- K4 nk -~iL:6 - .F3 16

INITIAL PREARR. POOTSARR. FINAL SUPP W/L TOTAL
wIL CONF W!L CONF W/L WORK UST AFTER EST. EXPENDED

JOB ORDER WLIA TITLE AND DESCRIPTION of 2-8-62 cf 7-3-62 of 8=3-62 of 1-15-63 115-63 MD MD

15=93C-86152 SM-36 TRASH EJECTOR BREACH AND INTERLOCK MODIFICATION
Remove breach and interlock mechanism. ReinstaLl
after modification. (See J.O. 15=930=60902. for
modification.)

-86153 SM-51 SALVAGE VALVES
Replace Babbitt seats with nylon. 68 68 125

=86156 SM-82 L.O. PRESS SWITCH
Replace switch. 55 55 1

-86161 SM-87 MN TURBINE VLV GEAR ASSEMBLY
Prov.ide 1longer bolt;s with 1c5kwasie s 5 5 4

-86163 SM-89 HULL OPENING IND. SYS CKT PTR'e
Redesign the system for reliabil1ty ander sha.C-k 57 57 27

°86166 SM-92 REPAIR OF LK JTS. ON LINES TO OXY. ANAL:R.
Repair sil-brazed joints. Repair and hydro-
statically test oxygen sampling lines and retsro.
lines to sump.from MLO strainer. 12 12 10

-86168 SM-94 BOW CAPSTAN HEAD ASSEMBLY -INSPECTION YF
Investigate and correct. 5 5 9

-86171 SM-79A BREECH DOOR ARM SUPPORTS
Redesign supports on all tubes for gSaeater strength. 61 61 52

-86172 SM-97 ECM MAST WAVEGUITDE SPACER ASSEMBLY
Modif nlates, add brackets of NiCu to waveguide
sec~ti ns

-86253 SE-65 FRESH WATER DRAIN TANK
Test tank level system and repair.

-86255 SE-67 DIGITAL DEPTH DETECTOR 10 10 4

-86256 SE-68 BATTERY DISCONNECT ENCLOSURE
Increase size of 1/4" tap holes to 3/8"--16.

Pa2e 9 of 10



USS TRFSHER (SS.)3593) qPOST - Fw AWN AVAIIAB0 TY t fLY 196-2 - I APRL :963

'SH)CK" ITWiS r;>2$ FORCE W'RRK REQUEST NCT A-2PLWE'-i.FD PDURI~NC RAV DEC 961 8- FEB

INITIAL TRE ARR. KJST-ARR. FINAL SUPP W/L TOTAL
W/L CONF W/L CONF W/L WORKLI5T AFTER EST. EXPENDED

J0BR ORDER WLI# TTTLE AND DESCRIPTION of 2-8-62 3f 7--362 c7 8o6 af 1-15-'3 I-'; -63 MD MD

i.5 93r -36h61i SE-3 BPS°9 RADAR
Replace bearing syn 7-s 1G 10 23

-862'63 SE-75 DRAI SYS CKTL (DM271B-31-62)
Repl .rnnector assembly. 13 13 2

-86264 SE-4 REMOVE AND REPLACE EXISTING BWITS. JSOD_117
BROMIDE PLANT CONDENSER AND ABSOR3BED HEADS. 23 23 38

2984 7 3209 2651
ADDS 218 0 0

TOTAL 2984 225 3209 2651

Page 10 of 10



USS THRESHER (SS(N)593)

POST SHAKEDOWN AVAILABILITY

MISCELLANEOUS NON-NUCLEAR CUSTOMER ORDERS

INITIAL ESTIMATE -- 4,523 ) M
FINAL EXPENDITU7RE =- 0470 MD

GROWTH RATIO 31%

Section A-6



3TN2JY1i- (SS (NjVO3) ' OSY' I ,UlLY 1962 - 11 APRIL .963
10IS NON NliC iR C 07 5T4 - SPIPS FORPE \siREuSTS i'OUe . OMPLISHED DURING RAV 4 DEC 1' - 89" -

INITIAL PRE-ARR. POST-ARR. FINAL SUPP W/L TOTAL
W/L CONF W/L CONF W/L WORKLIST AFTER EST. £E--;ENDiE3

TITLE AND C.O. of 2-8-62 of 7-3-62 of 8-3-62 of 1-15-63 1-15-63 MD MD

BUSHIPS
PROJECT DEVELOPMENT (10-937) 2025 1000 300 3325 4449

DESIGN SERVICES INCIDENT TO HYDRAULIC

CHANGE OVER (14-937) 1000 1000 1011

PROJECT PRESSURE (15-935) 1500 1563 306 3369 2303

RESONANCE CHANGER (77-103) 522 522 119

SHOP 22 REPRODUCTION SERVICES 825

SUB TOTAL 4525 1000 1863 -- 828 8216 .3707

DCSL
SRD-7 FEASIBILITY STUDY (25-544) 15 15 16

ASSIST SHIPS FORCE (25-930) 303 303 240

SUB TOTAL 303 15 318 256

BUWEPS (NOL)
EVALUATION OF MK-113 FIRE CONTROL
INSTALLATION (82-556) 177 267 40 484 346

DESIGN OF HYDROPHONE FAIRINGS FOR
PUFFS ORDALT (82-557) 130 130 847

INSTALLATION OF LORAN C RECEIVER

(87-434) 224 224 314

SUB TOTAL 307 -- 491 40 838 1507

TOTAL 4525 1307 2166 491 883 9372 10,470

Page 1 of 1



USS THRESHER (SS(N)593)

POST SHAKEDOWN AVAILABILITY

NP ("M"t) ITEMS - SHIP'S FORCE WORK ITEMS REQUESTED SUBSEQUENT

TO COMLETION OF 4 DEC 1961 - 8 FEB 1962 RAV

AND AUTHORI ZED FOR P. S. A,

INITIAL ESTIMATE 5,95 MD

FINAL EXPENDITURE

GROWTH RATIO 27%

NUMBER OF ITEMS 20

Section B-]



USS THRESHER (SS(N)593) POST SHAKEDOWN AVAILABILITY 16 JULY 1962 11 APRIL 1963

"NP" ITEMS SHIPS FORCE WORK REQUEST NOT ACCOMPLISHED DURING RAV 4 DEC 1961 - 8 FEB 1962

RAV ITEMS PRE-ARR. POST-ARR. WORK ACCEP. WORK ACCEP. TOTAL

HELD FOR CONF W/L CONF W/L PRIOR TO AFTER EST. EXPENDED

JOB ORDER WLI# TITLE AND DESCRIPTION PSA of 6-6-62 of 8-22-62 1-15-63 1-15-63 MD MD

15-939-12307 NP-41 TUNNEL WATERTIGHT DOOR -- LATCH OPERATING ARM PIN

(M) Latch operating arm pin on auxiliary machinery

space to tunnel watertight door broke. Ships

force machined and installed replacement. The

door then operated satisfactorily. Ships

deficiency 228 requested that PNS verify that

new piece meets requirements of this latch.

Inspection indicated need for replacement of

various components of the latch assembly, which

was done in accordance with plans. Authority for

repair; NP Superintendent. 5 5 18

-2C0814 NP-78 FEEDWATER REGUUL&IOR VALVES

(M) Overhaul and repair of teedwater regulator valv.e-s.

Authorized by Nuc.lear Power Superintendent as

requested by Ships deficiency 511-533. 36 36 30

-2092 NP-32 LAGGING
(M) Ships deficiency repcrted that 

lagging cOvered the bonnets and bonnet bolts.

This condition was corrected by re-lagging sub-

sequent to bill valve inspection, test, and

repair (NP-42 and NP-84). Se NP-44. 0 0 0

-214-01 NP--8 PUMP
(M) Scalp- deficiency No. 363 reported that pump

nc-Ase monitor C;abl t# Pump has.

a broken lead. A spare lead within this cabli- is

preaently being used. Replace cable from junction
boxg to x ise mronitor transducer. This work.

is authorized by the Ship Superirterdent. 21 21 1 0

-Zl507 NP-:36 PRIMARY SAMPLE SINK
(Mm~ Ships deficiency No. 359 and A88 reported that

valve CS-14, located if the primary sample silnk,

leaks past its szeat. In addition, the valve

handle comes loose and i-- diffiult o r1,O CS=1.

handle turns on steash- Repa-lr -r replace presentaly

i.stalled -- This work is auttictaczed bV the

N,1.olear Bower Supe_ rLtedn- I 8
PAELOFX

b(3) 10 USC 130

b(3) 10 USC 130

b(3) 10 USC 130

b(1)
b(1)



USS THRESHER (SS(N)593) POST SHAKEDOWN AVAILABILITY 169 JULX 1962. 11 APRIL 1963

"NP" ITEMS - SHIPS FORCE WORK REQUEST NOT ACCOMPLISHED DURING RAV 4 DEC 1961 - 8 FEB 1962

RAV ITEMS PRE-ARR. POST-ARR. WORK ACCEP. WORLK ACCEP. TOTAL

HELD FOR CONF W/L CONF W/L PRIOR TO AFTER EST. EXPENDED

JOB ORDER WLI# TITLE AND DESCRIPTION PSA of 6-6-62 of 8-22-62 1-15-63 1-15-63 - MD MD

15-939-40177 NP-87 AMPHENOL CONNECTORS

(M) Install amphenol connectors for the salinity cells

in accordance with plan 1864075 Alt K. This was

requested as a ships deficiency item No. 503 and

aouthorized by the Nuclear Power Superintendent. 0 0 8

-6P5Z5 NP-i4 TOUCH PAlNrING-REACTOR COMPARTMENT
(M) Reactor Compartment touch-up painting will be

accomplished as required. This item has been

authorized by the Nuclear Power Superintendant'. 32 49

-'I N P.. CG'EMISTRY AND POWER PLANt WATER H ANDLTNGU

(M) Sbipyarcd .ilri.on will be to pr.--<;>lr. cnenri-sEy

czVerage fot all p-i•ar~v plant c-rhr+ water

pr~ovided to the ship and in add-tian provide

N-f.lear Pcwer Plat, CThemistry enrivces f,~-

r,,nsual rhemical analysis rcit iormall-y -axrr ed

out by che ships froz-c This work is authlcrIz.

by the Power Senno, , 163

113!72 NF-12 NUCLEAR POWER DIVISION SERVICES

kkq Nuc lear P~frDi~visi~oz serviees da.ring t;'-he

;afeii kbiii 0 as autih.rni y the Nulir Jkw'5

superinter r, 10 lo l3(.

.i-nl''3 NP-12, 1O COVER NPEA
r, c ver ?PEA- appr'rvtl by NP Svpt. i i-o

Y, .eT 9 rrj Ig-Je.S fsuInd ir. IIe

r<^..; 5 pil.rt: a.; -1 -- ;s>L, Ofty i-rspe1-;tL(1, Z r, d.

5;pefo f. -wor: i e P.

,-024 NP415l o ADCON SER' C- S

( A JRADCON 3res wi t c 1 a.o- c

i --r gF A 'L a-? , g2t UV '-870'arg,, 7;g rq ¢ r~t: ha b;E-:. a~n->:v::-~ ''9 W7

.N~-l£ Fox.8 
7.pniwi-t<n>%j - ;80

F ; trr



USS THRESHER (SS(N)593) POST SHAKEDOWN AVAILABILITY 106 JULY 1962 11 APRIL 1963

"NP"' ITEMS - SHIPS FORCE WORK REQUESTS NOT ACCOMPLISHED DURING RAV 4 DEC 1961 - 8 FEB 1962

RAV ITEMS PRE-ARR. POST-ARR. WORK ACCEP. WORK ACCEP. TOTAL

HELD FOR CONF W/L CONF W/L PRIOR TO AFTER EST. EXPENDED

JOB ORDER WLI# TITLE AND DESCRIPTION PSA of 6-6-62 of 8-22-62 1-15-63 1-15-63 MD MD

15-939-90375 NP-16 REACTOR PLANT TESTING
(M) Major reactor plant testing or operations such

as draining and filling the primary loops,

cold-hydro, hot-operations, criticality and sea

trials shall be performed in accordance with

NPD test schedules. This item is authorized

by the Nuclear Power Superintendent. 360 360 1128

-90376 NP17 DISPOSAL OF CONT4IMINATED MATERIAL SOLIDS

(M) Provide services for the disposal of contaminated
and radioactive materisl solids as authorized by

the Nuclear Power Superi.teadent. 84 84 22

90377 NP-64 CLEANING
(M) Cleaning and clean areas, . Including material, X72 6 0 600 1086

-90378 NP-65 RIGGING SERVICES FOR NUCLEAR ITEMS 600 600 205

(M)

°903'7 NP-39 SIGNS FOR RADIATION CHECK PO1NTS

(M) Replace signs for radiation check points #3 and #4

with GrEgrSi CF¢5 plates. This work is authorized

by the Ship Superinter6t. 
& 6

-90:385 NP-771 PLASTIC COVERS FOR RCP, PPIP AND SGWL

(M) Manufacture ani installation of plastic covers for

RCPs3 PPIPs and SGWL panels. Authorized by Nuclear

Power Superintendent as requested by Ships de itoency

510 
10 10 3

C9038S NP-83 WEEPS 
342, 34' 181

(MI)

90389 NP-88 EQUIPMENT TEST BENG~1~4MSUL

{M) Manufa~cturr f.4) test. leads Kith plugs for toe equli

meln test benr .h in the AMSUL, aft as reqiester by

StpS di~ierA v :Veem No. 5140 t. is autr Crlzed

by tfiei N- l.-.ar Pon-7:• SupeArinter.3-ent, 3 3

PAC(E 3 OF 4



USS THRESHER (SS(N)593) POST SHAKEDOWN AVAILABILITY 16 JULY 1962 - 11 APRIL 1963
"NP" ITEMS - SHIPS FORCE WORK REQUESTS NOT ACCOMPLISHED DURING RAV 4 DEC 1961 - 8 FEB 1962

RAV ITEMS PRE-ARR. POST-ARR. WORK ACCEP. WORK ACCEP. TOTAL
HELD FOR CONF W/L CONF W/L PRIOR TO AFTER EST. EXPENDED

JOB ORDER WLI# TITLE AND DESCRIPTION PSA of 6-6-62 of 8-22-62 1-15-63 1-15-63 MD MD

15-939-90405 NP-13.1PREPARATION OF REACTOR COMPARTMENT FOR WORK
(M) This includes removal and replacement of spare part

boxes, providing protective covering, establish-
ing communications (from RADCON to RC) and ohter
preparations necessary to support work. This
item has been authorized by the Nuclear Power

Superintendent 379 379 279

TOTAL 5955 42 391 0 0 6388 7585

PAGE 4 Or 4



USS THRESHER (SS(N)593)

POST SHAKEDOWN AVAILABILITY

NP ("N") ITEMS -- BUSHIPS CHANGE ORDERS AND DIRECTIVES

AUTHORIZING WORK NOT ACCOMPLISHED PRIOR TO

COMPLETION OF THE SHIP, AND AUTHORIZED FOR P. S. AD

INITIAL ESTIMATE e 6,966 MD
FINAL EXPENDITURE 6,470 MD

NUMBER OF ITEMS 37

Section B-2



USS THRESHER (SS(N)593) POST SHAKEDOWN AVAILABILITY 16 JULY 1962 - 11 APRIL 1963
"NP" ITEMS - SHIPS FORCE WORK REQUESTS NOT ACCOMPLISHED DURING RAV 4 DEC 1961 - 8 FEB 1962

RAV ITEMS PRE-ARR. POST-AUR. WORK ACCEP. WORK ACCEP. TOTAL
HELD FOR CONF W/L CONF W/L PRIOR TO AFTER EST. EXPENDED

JOB ORDER WLI# TITLE AND DESCRIPTION PSA of 6-6-62 of 8-22-62 1-15-63 1-15-63 MD MD

15-939-10019 NP-49 STIFFENED FLAT PLATE STRUCTURE
(N) Limited fatigue testing of stiffened flat plate

structure in the form of hard tanks has shown evidence
of failure at a relatively low number of cycles.
Strengthen the hard tank in accordance with the
design criteria and authorization contained in
C.O. #232. 470 470 438

-20704 NP-10 BYPASS VALVES FOR
(N) Three-way bypass valves will be installed for 

to correct deficiencies indicated
in BUSHIPS Itr Ser 468K4-2005 of 13 Sep 1961.
Telecon memo CDR Leutz, PNS, and CDR Woolston,
Code 525, BUSHIPS, of 7/20/61 authorizes the
accomplishment of this work. (Includes NP-40) 159 159 188

-20721& NP-90 WELDED PIPE JOINTS
-90390 (N) Radiograph carbon steel welded pipe joints in accordance

with BUSHIPS ltr 1500I-1752 of 20 Aug 1962 420 420 428

-20924 NP-54 REMOTE HYDRAULIC OPERATORS
(N) Provide remote hydraulic operators for hull valves 

(Not accomplished; plans not available) 0 0 3

-20932 NP-74 COOLANT SAMPLING GAGE
(N) Remove the ships installed coolant sampling

gage CS-76-GA-866 in accordance with requirements
and authorization of BUSHIPS ltr Ser 150OD-0580
of 25 Jul 1962. 3 3 3

-20933 NP-86 COOLANT CHARGING PUMPS
(N) Remove the crankshafts of each coolant charging pump

and ship to Pittsburgh Testing Lab., Pittsburgh., Penna.,
for metallurgical inspection. Reinstall in accordance
with procedure and authorization contained in BUSHIPS
ltr 1500L-3276 of 15 Aug 1962. 116 116 41

PAGE 1 OF 9
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USS THRESHER (SS(N)593) POST SHAKEDOWN AVAILABILITY 16 JULY 1962 - 11 APRIL 1963

"NP" ITEMS - SHIPS FORCE WORK REQUESTS NOT ACCOMPLISHED DURING RAV 4 DEC 1961 - 8 FEB 1962

RAV ITEMS PRE-ARR. POST-ARR. WORK ACCEP. WORK ACCEP. TOTAL
HELD FOR CONF W/L dCONF W/L PRIOR TO AFTER EST. EXPENDED

JOB ORDER WLI# TITLE AND DESCRIPTION I PSA of 6-6-62 of 8-22-62 1-15-63 1-15-63 MD MD

15-939-21202 NP-9  FLOW D/P CELL
(N) Relocation of the flow D/P cell

is required to permit accessibility in alignment

of the D/P cell. In addition improved support

of the D/P cell piping is required by BUSHIPS

ltr 1500K-2243 of 3/23/61 
 This work is authorized by the

Nuclear Power Superintendent. 152 152 153

-21205 NP-89 GAGE GLASS
(N) Modify the gage glass illumin-

ators in accordance with the requirements and authori-

zation contained in BUSHIPS ltr Ser 1500-4131 of 27

Aug 1962. The gage glass has been modified

by EB Division prior to shock testing. 35 35 1

-21402 NP-52 MAIN COOLANT PUMP TROLLEYS
(N) The main coolant pump trolleys contain cast iron

parts which have previously failed during con-

struction. Remove the existing trolleys and

replace with new trolley design. This work is

authorized by C.O. #273. 148 148 140

-21403 NP-56 COOLANT CHARGING SYSTEM

(N) The coolant charging system shall be modified to

preclude the use of stored water plant charging

water to supply equipment outside the reactor

compartment. This is authorized by C.Oc #273. 38 38 59

-21405 NP-93 CHV-39 AND CHV-40
(N) CHV-39 and CHV-40 found defective on test. Replaced

with valves modified per NP-25 by authority of Nuclear

Power Superintendent. 74 74 39

-21504 NP.19 
(N) 

 This work is

authorized by BUSHIPS ltr 1500-287 of 17 July 1962- 412 412 463

PA(r. 2 or tQ

b(3) 10 USC 130
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USS THRESHER (SS(N)593) POST SHAKEDOWN AVAILABILITY 16 JULY 1962 - 11 APRIL 1963

"NP" ITEMS - SHIPS FORCE WORK REQUESTS NOT ACCOMPLISHED DURING RAV 4 DEC 1961 - 8 FEB 1962

RAV ITEMS PRE-ARR. POST-ARR. WORK ACCEP. WORK ACCEP. TOTAL

HELD FOR CONF W/L CONF W/L PRIOR TO AFTER EST. EXPENDED

JOB ORDER WLI# TITLE AND DESCRIPTION PSA of 6-6-62 of 8-22-62 1-15-63 1-15-63 MD MD

15-939-21505 NP-29 PACKING
(N) The reactor plant modification No. SSW-F-1024

requires replacement of oil impregnated packing
with Teflon packing. Replace all impregnated
packing with Teflon. This work is authorized
by the Nuclear Power Superintendent. 62 62 16

-21509 NP-42 BALL TYPE HULL VALVES

(N) Inspection of ball type hull valves was requested
by ship s deficiency #288. BUSHIPS INST 9480.56
requires an inspection of all submarine hull
valves, ball type, with elbowed inlets. This
instruction was extended to the Reactor plant
by telecon Leutz/Young (1500) on 8/30/62.
Inspection of during drydocking
revealed some  and teflon coating
was accomplished on the basis of the 2305 report. 62 62 89

-21510 NP-53 UNION CAPS
(N) Union caps downstream of MC=17 and MC-18have

been redesigned to provide for integrity at the
needle valves attached to the caps. Install
modified union caps as authorized by BUSHIPS
ltr Ser 1]500D.3161 of 4 Jul 1962. 32 32 26

-2151 NP-57 CQOLANT SA2PLING VALVE 1S-S

(N) Replace coolant sampling valve CS-8 with a ball
type valve. (Minor repiping around CS-8 will
be required) This work authorized by C.O. #273, 13 13 44

-21602Z NP=.Z 
(N) 

This work has
beer. authorized by C.O. #21Z. if,) 166 137

PAGE 3 OF 9
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USS THRESHER (SS(N)593) POST SHAKEDOWN AVAILABILITY 16 JULY 1962 - 11 APRIL 1963
"NP" ITEMS - SHIPS FORCE WORK REQUESTS NOT ACCOMPLISHED DURING RAV 4 DEC 1961 8 FEB 1962

RAV ITEMS PRE-ARR. POST-ARR. WORK ACCEP. WORK ACCEP. TOTAL
HELD FOR CONF W/L CONF W/L PRIOR TO AFTER EST. EXPENDED

JOB ORDER WLI# TITLE AND DESCRIPTION PSA of 6-6-62 of 8-22-62 1-15-63 1-15-63 MD MD

15-939-21611 NP-55 PRIMARY SHIELD TANK
(N) The air blowdown connection of the primary shiels

tank shall be deleted in accordance with C.O. #286.
This precludes the possibility of developing leaks
in the primary shield tank due to overpressuriza-
tion. 6 6 3

-21612 NP-91 WET LAYUP CHEMICAL ADDITION PIPING FOR RPFW`STEAM GEN.
(N) Minor alteration of wet layup checmical addition piping

for RP"W-steam generator cooldown was required to corAform
w.it'b.> class 7pl_,n.e Thiai vz,,rk was authcrlzed h-w hgNuea

Al k bSU l 9 )[ isv7isi 9f e sB 7g i7, ~ . .+c ,f j r,, /.o J 6' e' o 2 4 24 13

'0,

(r.7rin a;iHi - ~ i eg of ~ ; 1'r pi~rl<t~ I~, MQ

i7s, otf 1 nfJai30 24,i. 24 1,g,73 i^Y y ~~~ '>|5tn t

*. m~gF i s rb>~ ~i o!:la t-, .~~ r-. F/ o ¢ el 'H -< ;,3 .>ie

p2~5 N~9C # ECO P1M1 FRESH AR2ER P'FA

l) r S8o. sf t~r I s WI, r 3 e r.9eiSe6

I29O NP-~4 D

(N,) Duringt a f aditinaryl shielingt or bulk-
thef m aain c°.eIlant unp . D/P h h eld
was uru~ey ondri to dbeiog fei crital$ thy
s~ofll 'whs auStS(N5iz'e'd> by3 t:.s a!;2eh.riz byu . 1558pt558

-21715 NFP6 FRES: WATER FEUMPO
(N~ yrss,,, wa~ger~w r ;%que

replacem~cllt A rew pump was in~stalleid by authcrity
of the Nucelear Power Superints-ndaen. 41 41 213

?,1901 NPol. BULKHEAD _5"--SHT.ELDING
(N3 Installatiora of additioneal shielding ar! bulk-

heaA 52 requir.4e as a result of the shield
survey c.o-nducto-sd during wnintial critisality
of the SS(N)593. This vc¢r'x. -A.s autlhozrzed by C .O.................. ............. 21 ,12 ... .5.)5 558 2"5 1

M'Z3E >^. OF 9

b(3) 10 USC 130

b(3) 10 USC 130
b(3) 10 USC 130



USS THRESHER (§S(N)593) POST SHAKEDOWN AVAILABILITY 16 JULY 1962 11 APRIL 1963
"NP" ITEMS - SHIPS TORCE WORK REQUEST NOT ACCOMPLISHED DURING RAV 4 DEC 1961 - 8 FEB 1962

RAV ITEMS PRE-ARR. POST-ARR. WORK ACCEP. WORK ACCEP. 'TOTUL
HELD FOR CONF W/L CONF W/L PRIOR TO AFTER EST. EXPENDED

JOB ORDER WLI# TITLE AND DESCRIPTION PSA of 6-6-62 of 8-22-62 1-15-63 1-15-63 MD MD

15-939-50141 NP-92 VANEAXIAL FANS
(N) Remove and overhaul vancaxial fans (2) lower level (1)

tunnel. NOTE 2302C memo 13 Nov 1962 limited overhaul
to (1) fan in tunnel. 0 0 9

-50618 NP-84 HULL VALVE TEST
(N) Hull valve test and repairs. Authorized by Nuclear

Power Superintendent. 0 0 39

o50803 NP-3.1 BRAZED JOINTS
(N) Eliminate brazed joints in all reactor compart-

ment through piping which is subjected to
submergence pressure. This change has been authorized by
C.O. #212. 202 202 207

-86201 NF-63 REACTOR PLANT FOUNDATIONS
(N) Modify reactor plant foundations in accordance with

increase shosk thardening requirements determined by
the shock tests. This work, listed below is authorized
by C.O. 286. 543 543 1177

NP-63a 

NP-63b 

NP-63c 

NP-63d 

NP-63e 

PAGE OF9
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USS THRESHER (SS(N)593) POST SHAKEDOWN AVAILABILITY 16 JULY 1962 11 APRIL 1963
"NP"1 ITEMS SHIPS FORCE WORK REQUEST NOT ACCOMPLISHED DURING RAV 4 DEC 1961 8 FEB 1962

RAV ITEMS PRE-ARR. POST-ARR. WORK ACCEP. WORK ACCEP. TOTAL
HELD FOR CONF W/L CONF W/L PRIOR TO AFTER EST. EXPENDED

JOB ORDER WLI# TITLE AND DESCRIPTION PSA of 6-6-62 of 8-22-62 1-15-63 1-15-63 MD MD

15-939-86201 NP-63 CONTINUED,
NP-63f

NP-63h 

t.NP-63j 

NP-63o 

NP'63q

NP-63s 

NP-63t

NP-63v

NP-63w

NP-63x

NP-63y

NP-63z

NP°63aa 

=90313 NP-5 C.OO 159 requires a change to Petroleum base hydraulic
(N) fluids. As a result of this change all affected

gasket material in the reactor air and coolant
charging valve operating systems required material
replacement compatible with the new oil. Authority
for ac>omplishing this work is obtained from C.O. 159. 34 34 23

PAGE 6 OF 9
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USS THRESHER (SS(N)593) POST SHAKEDOWN AVAILABILITY 16 JULY 1962 - 11 APRIL 1963
"NP" ITEMS SHIPS FORCE WORK REQUEST NOT ACCOMPLISHED DURING RAV 4 DEC 1961 8 FEB 1962

RAV ITEMS PRE-ARR. POST-ARR. WORK ACCEP. WORK ACCEP. TOTAL
HELD FOR CONF W/L CONF W/L PRIOR TO AFTER EST. EXPENDED

JOB ORDER WLI# TITLE AND DESCRIPTION PSA of 6-6-62 of 8-22-62 1-15-63 1-15-63 MD MD

15-939-90328 NP=18 NON-ISOLABLE JOINTS
(N) Accomplish radiography of non-isolable joints

(CRES) in accordance with BUSHIPS ltr Ser 1500I-
1730 of 25 May 1962 on a NDV basis. 2924 2924 683

-90381 NP-51 SHOCK TEST PROGRAM
(N) The special instructions-for the THRESHER shock

test program requires that the following be
accomplished by PNS: 489 489 539

1. Components and bulkheads shall be restored to
normal in accordance with Special Instruction No. 9
2. Primary and secondary system pressure detectors
and D/P cells shall be checked for calibration
in accordance with Special Instruction No. 6-A,
6-B, 6-C, and 6-D.
3. Reactor plant equipment foundations shall be
inspected in accordance with special instruction
No. 6-E
4. The reactor compartment shall be air tested
in accordance with Special Instruction No. 6-G,
after removal of test equipment and instrumentation,
5. PNS assist S.F. in the test of primary and
secondary relief valves.

0 The above work has been authorized by BUSHIPS (Conf.)
letter C-SS(N)593 Ser 423-048 of 16 Mar 1962

-90382 NP-81 UTILIZATION OF CHARLESTON PERSONNEL 0 0 1

(N)

.90383 NP-76 CORRECTION OF SHOCK TEST DEFICIENCIES

Correct all shock test deficiencies listed below
in accordance with BUSHIPS ltr 1500D=0580 of
25 Jul.1962 and authorization by the Nuclear
Power Superintendent: 289 289 543

NP=76a Ship deficiency item No. 504 reported that PF #9
thermocouple of the 4TK system (regenerative HX
water box wall) broke loose. Remount the the~ro-
coupls. k(item accomplished)

PAGE O OF 9



USS THRESHER (SS(N)593) POST SHAKEDOWN AVAILABILITY i6 JULY 1962 - 11 APRIL 1963
"NP" ITEMS SHIPS FORCE WORK REQUEST NOT ACCOMPLISHED DURING RAV 4 DEC 1961 - 8 FEB 1962

I RAV ITEMS PRE-ARR. POST-ARR. WORK ACCEP. WORK ACCEP. TOTAL
i HELD FOR CONF W/L CONF W/L PRIOR TO AFTER' EST. EXPENDED

JOB ORDER WLI# TITLE AND DESCRIPTION PSA of 6-6-62 of 8-22-62 1-15-63 1-15-63 MD MD

15-939-90383 NP-76 CONTINUED
NP-76b Ships deficiency item No. 505 reported that the

indicator drive motor for 21X was loosened and the
mounts were broken, Replace existing 2TH unit with
a new unit as authorized by the aboVe BUSHIPS
ltr (Accomplished)

NP-76c 0 
NP-76d

NP-76e

NP-76f Repair lead shielding as requested in ships
deficiency Item No. 541. (Accomplished)

NP76g Ships deficiency Item No. 576 reported a broken
detector cable for the spray line flowinstrument.
Repair and replace spare leads. (Accomplished)0 NP-76h Replace or repair the 2 RC bilge alarms as requested
by the ships deficiency items. (This item
investigated. Bilge alarms are operable).

NP-76i Repair leaks resulting from soap test of reactor air
systems. (Work accomplished). This is required
by the Special Instructions issued for shock
inspections (NP-50). (Repairs accomplished).

NP-76J The swivel pin on the SG manhole handling device
should be reoriented to have the solid collar on
top. This pin broke loose during shock tests.
(Accomplished)

NP-76k All RC vieweing windows suffered damage during
shock. Replace the 4 windows. (Accomplished)

NP-761 Repair the broken brackets and screws on the
valve 'iperaa1ng water flask gage glass scales.

PAGE 8 OF 9
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USS THRESHER (SS(N)593) POST SHAKEDCWN AVAILABILITY 16 ULY 62 - 11 APRIL 1963
'ONP" ITEMS - SHIPS FORCE WORK REQUEST NOT ACCOMPLISHED DURING RAV 4 DEC 1961 8 FEB 1962

RAV ITEMS PRE-ARR. POST-ARR. WORK ACCEP. WORK ACCEP. TOTAL
HELD FOR CONF W/L CONF W/L PRIOR TO AFTER EST. EXPENDED

JOB ORDER WLI# TITLE AND DESCRIPTION PSA of 6-6-62 of 8-22-62 1-15-63 1-15-63 MD MD

15=939-90383 NP-76 CONTINUED:
NP=76m Remove and replace to permit

examination for shock damage. (Accomplished.
New foundation installed per NP-63).

NP=76n Replace regulator on the
which sustained damage during shock. New foundation
for this valve provided by NP-63 (Accomplished).

NP-76o Dye check volute of M.C. pump to provide
information required by the Special Instructions
for shock tests. (Accomplished)

NP-76p Replace the amber glass covers on the ?PI panel
lights which were cracked during shock. Replace-
ment covers to be obtained from Navy Stock.

(Accomplished)

=90384 NP418.lWELDED JOINT DEFICIENCIES
(N) Welded joint deficiencies revealed by radiography

conducted under NP=18 were correct and are

summarized in PNS ltr SS(N)593/4730 (78947) dated
4/15/63. 0 0 30

=90387 NP-82 STEM ADAPTERS
(N) Stem adapters M, N. and M valves. Authorized by

Nuclear Power Superintendent. 20 20 9

=90399 NP=90.1CARBON STEEL JOINTS
(N) Repair of defective carbon steel joints revealed by

NO=90 was authorized by BUSHIPS letter 1500T1-752
of 20 Aug 1962. Repairs are sunmarized in PNS
ltr 2302W SS(N)593/4730 (78947) dated 4/1.5/63 -_

TOTAL 1769 5197 883 232 41 8122 6470

PA7XF 9 O0

b(3) 10 USC 130

b(3) 10 USC 130

b(3) 10 USC 130



USS THRESHER (SS(N)593)

POST SHAKEDOWN AVAILABILITY

NP ("S") ITEMS -- SHIP'S FORCE WORK REQUESTS NOT ACCOMPLISHED

DURING RAV 4 DEC 1961 - 8 FEB 1962, AND AUTHORIZED FOR P. S. A.

INITIAL ESTIMATE -- 51 MD
FINAL EXPENDITURE -- 80 MD

GROWTH RATIO 57%

NUMBER OF ITEMS 2

Section B-3



USS THRESHER (SS(N)593) POST SHAKEDCWN AVAILABILITY 16 JULY 196- 11 APRIL 1963
"NE"' ITEMS -SHIPS FORCE WORK REQUEST NOT ACCOMPLISHED DURING RAV 4 DEC 196i 8 FEB 1962

RAV ITEMS PRE-ARR. POST-ARR. WORK ACCEP. WORK ACCEP. TOTAL
HELD FOR CONF W/L CONF W/L PRIOR TO AFTER EST. EXPENDED

JOB ORDER WLI# TITLE AND DESCRIPTION PSA of 6-6-62 of 8-22-62 1-15-63 1-15-63 MD MD

1.5-939-20703 NP-7 HAMMEL-DAHL VALVES
(S) Due to the poor welding found in some Hanmiel-Dahl

valves (MS-63, 64, and SG-10 for the SS(N)606 &
SS(N)605), remove these valves from the SS(N)593
for radiographic inspection and repair as required.
This work is authorized by the Nuclear Power
Superintendent. 17 17 27

-21604 NP-8 RPFW VALVES
(S) As a result of leak test conducted by T/P 788=2

the following RPFW valves require replacement:
RC-25, 26 27, 28 29. This work is authorized
by the Nuclear Power Superintendent, 34 34 53

TOTAL 51 51 8°

1cs



USS THRESHER SS&(N) 93)

POST S.HAKEDOIWN AVAILABILITY

NP ('iINS,,7V P, A T. EMS AUT.iTORIZED FOR P. S, A,

iN7TIA L ES7TIMATE - 210 MJ
FINiL EXpE AITsRE 32 Ml

NUBER OF ITES 2S

SZectiorn B-4



USS THRE RER {55~N),'6) P;1ja `AKED(`VN AVAIiAE iT I' '''10f '7RIi 1,963
'N ITEM. 5 P FCR ' Rc9PF W7,R-K DJ ;)Lc ,D - 5 EC ii 8 FEB

NAV L Tl'j' PRE - A RR. POST-ARR. WORK ACCEP. WqOR . TOTAL
1I-LD VOi f"ONF ii/ L CONF W//L PRIOR TO ^I. EST. EXENDED

.,,ORDER WLI# TITLE AND DESCRIPTIKN PSA oP 6-6-62 of 8-22-62 1-15-63 1 l5-i63 MD MD,
'i> fL NP-'i STEAM GENERATOR WATER LEVEL CONTROL SYSTEM

(Miss) BUSHIPS lt: 1500OK-1045 3; 1-7 Jan 1963 called f-.

replacement of the steam generater: water level

contrcl system by a new (Copes-Vulcan) system9

on a NDV basis. Since complete replacement and

testing may have caused delay, the work was

limited to installation of foudrat iorns panels,

and certain cable runs; the new system was net
connezred. 64 64 43

-8eL2° N1@62 MODIFICATION=.,,..- 8-8 , - ,P 

(Misc) Accomplisn the 
modifi;.atior., i acr.o-dan;a wixth Fi-I $.. Change

C1-:de S5W-E-268. 30 30 28

7981L7-54965 NP-67 NOISE S UWRESSION RESISTORS
(Misc) Install no4 se supp-ression resistor67 slI'eldilrg anA

ground wires te eliminate ele- .n:e in
start-up-rate cir-cuitry as Ai ei d authalize
by field change S5W-e-222. 6 6 3

79-81754967 NP-75 PRIMARY PLANT INSTRUMENTATION CIRCUITRY

(Misc) Modify the prtmary plaot instromentati`n cirn iry

to be compatible with the installation ct the new

well type RTD's (see NP-50) in accordance with

field change order S5W-E-270. 36 36 33

79-817-54968 NP-60 S5W INSTRUMENTATION

(Misc) Simplify the S5W instrumentation and contr•l system

by elimination of instruments indicated by Field

Change Order S5W-E-260. 14 14 36

49-817-54969 NP-61 RPCP I-SR, SLEEVE

(Misc) Install a sleeve on the RPCP 1-SR size spring

return switch operating shafts in accordance

with requirements of Field Change Order

S5W-E-262. 4 4 4

TOTAL 0 48 42 64 154 147

b(3) 10 USC 130
b(3) 10 USC 130



USS THRESHER (SS(N)3593)

POST SHAKEDOWN AVAILABILITY

MISCELLANEOUS NUCLEAR CUSIOMER ORDERS

INITIAL ESTIMATE -- 48 MD
FINAL EXPENDITURE -- 147 MD

GROWTH 'RATIO 206%

Section B-5



UL THRESER S,>,9.3) PT' S.K.FDOW' AVAILABITLYTj1,' IL JULY 1962s - i 1 APRI 1 963
`1NP" ITEMS - SHIPS FORCE 'WORK i3T NOT ACcOM:. LT5ED D-JRINGC RMT 4 DEK 1.I - 8 FEB 1,962

RW lTEMS PRE-ARR. POST-ARR. TwiORsK ACCEP. WORK ACCEPI TOTAL
H*T -L FOR CONF W/ L CONF W/L PRIOR TiO A FTER EST. EXPEND'

JOB ORDER WLI# TITLE AND DESCRIPTZW7 PSA of 6-6-62 of 8-22-62 1-15-63 1-15-63 MD MD

15%939-21606 NP-4-3 
(INSURV)

0 0 7

2 I 6O 7 Nr 44 DAMALC D LAG CCI
J1NSURV) Accozmpli. repalr of dasaged l

by the chip> 1ote -taged lrgirtg i Th -'

itern wa. reported Z2 Th INSUPV TA-13C .
authorized by the Nuclear Power 5tperirtendent. 210 210 25

TOTAL 210 210 32

ponaz 1 nf 1

b(1)



USS THRESHER SS(N)593 PSA WORK LIST

SIGNIFICANT WORK ITEMS ACCOMPLISHED

N Items - Change Orders and Local Request

M Items - Ship Deficiencies

INSURV - C - Hull
S - Mechanical
E - Electrical
ER - Electronics
R - Ordnance

Shock Items - SM - Machinery

<7H ''re m/



J. O.
ISS. W/L AUTH M/D PRELIM. %

JOB ORDER DATE ITEM DATE TITLE AND DESCRIPTION EXPENDED M/D EST. GROWTH REMARKS
15-930-
10016 8/8/62 N-37 2/8/62 Stiffen flat plate structure in variable 4717 1491 316% Tanks involved

ballast tanks per change order #232 dated fwd trim nega-
1-29-62. tive torp imp
Reason: Limited fatigue testing of stiffened 
flat plate structure in hard tanks has shown 
evidence of failure at a low number of cycles. san #1,2 & 3 Aux.

#1 & #2 aft trim
WRT #1 & #2 trash
eject sea chest

§ 4Je Iy /tem

10051 6/12/62 N-25 10/13/60 Hull Surveillance. Accomplish in accordance 1030 318 324% Sleft ,}er,
with BUSHIPS INST 9110.48 dated 13 Sept 1960.

11414 8/2/62 N-84 6/6/61 Remove piping, sheetmetal, electrical and 832 349 238%
mechanical interferences to install additional
lead shielding to Bhd 51 per Change Order 212
dated 26 June 1961.

20813 10/3/62 N-75 5/21/62 Install pumps. 1542 1066 145% Includes opening
Ref: BUSHIPS ltr SS(N)593/9400 ser 525-1285 & replacing (1)
of 15 May 1962. access patch in

Eng. Rm.

20815 10/10/62 N-110 8/31/61 Dynamically Balance main feed pump motors and 4 11 0 Balanced in
make necessary corrections. place on board
Code 213 Type Desk decision based on INSURV item ship.
10.8C BUSHIPS SS-(N)593 ser 525-1183 of 25 Aug. 1961

b(3) 10 USC 130

b(1)



J.O.
ISS. W/L AUTH M/D PRELIM %

JOB ORDER DATE ITEM DATE TITLE AND DESCRIPTION EXPENDED M/D EST. GROWTH REMARKS
15-930-
20928 9/13/62 N-64 5/21/62 Jlaeta.U pump_4motors and con- 399 277 1247 -Fdn's modified-

trollers for  to receive
Ref: BUSHIPS ltr SS(N>593/9400 ser 525-1285 new motors
of 15 May 1962 (73121)

40655 10/5/62 N=113 4/6/62 Install floating wire antenna 327 364 0 #2 puffs well
Mfr and install floating wire antenna and has nothing to
line wiper, and associated cables, fittings do with floating
and piping. wire ant.

-~ Ref: BUSHIPS ltr C-SS(N)593C1/9670 ser 525-0111
of 4 April 1963 C-7089

40816 7/12/62 N-69 5/30/62 Install puffs (AN/BQG-2) includes cable 6096 1981 308%
penetrations.
Ref: BUSHIPS C-SS(N)593C1/967O ser 525-0132
of 27 April 1962 (C.7180)-

40841 8/2/62 N-69.1 5/30/62 Puffs Cable Shielding. 1518 1975 0 Air blank
Mfr hangers and bhd tubes. L/O and install ET hull &
(shielding conduit) cabling per on the job back up valves
instructions from desikn. Remove and means nothing.
replace interferences as reqd.
Fwd Compt.
Midship Compt.
Reactor Compt.

Eng. Rm.
Ref: BUSBIPS C-SS(N)593C1/9670 ser 525-0132 of
27 Apii1'1962 (C-7180)

2

b(3) 10 USC 130
b(3) 10 USC 130



J.O.
ISS. W/L AUTH M/D PRELIM. %

JOB ORDER DATE ITEM DATE TITLE AND DESCRIPTION EXPENDED M/D EST. GROWTH REMARKS
15-930-
40842 8/3/62 N-69.2 7/23/62 #2 Puff Hydrophone Removed. #3 puff hydro 785 485 161%

phone and all associated components removal.
(Inserts, housing, hoists). Patch hull.
Removal of #1 and #4 puff hyd.

50224 11/13/62 Nb142 11/13/62 Repair (4) elbows reported defective by Dwgs. 9 9 0 Elbows could
Ref. Dwgs report 726. Code 213 Type Desk not be repaired
Approval. and were replaced

50612 6/11/62 N'60 4/25/62 Ultrasonic test of silver-braze joints in 31 1451 0 Sag!!/ /te m
S. W. System.
Ref: BUSHIPS ltr 9480 ser 648K-728 of
4/17/62.

0; E 0 0o 3 'L5s0

50609 6/12/62 N-46 7/20/62  1 6 0
Open and Inspect and submit report.
Ref: Arrival Conference 20 July 1962

50617 8/13/62 N-92 7/20/62 L/O, Template and install trim and Drain 9 4 225%
--Bypass line in Eng. Rm.

Ref: Arrival Conference 20 July 1962

50803 12/8/61 NP-3.1 - Modification to piping banks in Reactor 457 101 4527. /fe
Compt.
NPD Cog.

3

'* ..

b(3) 10 USC 130



J.o.
ISS. W/L AUTH M/D PRELIM X

JOB ORDER DATE ITEM DATE TITLE AND DESCRIPTION EXPENDED M/D EST. GROWTH REMARKS
15-930-
70049 3/7/63- N-l56 1/4/63 Radiograph Torpedo Tube Breech Doors. 29 9 322% 7.@z5r /em

Ref: Fonecon Between CDR Woolston BUSHIPS
525 and CAPT Heller PTSMH 240 of 4 Jan 1963.

90329 5/18/62 N-5 7/20/62 Open and replace 2 access patch in hull 2454 1327 185% This also covers
Engine Room. Shore Services
Ref: Arrival Conference 20 July 1962.

90393 9/25/62 N-116 4/25/62 Visual and ultrasonically inspect 2" and 404 34 1190% SaIts tem
above all silver braze joints subject to
sea pressure. Replace defective fittings.
Ref: BUSHIPS Ltr,9480 ser 648K-728 of 4-17-62

90405 7-19-62 NP-l3.1 Open and Replace Access patch through shell 277 261 106%
in R. C.
NPD Cog.

4



J.O.
ISS. W/L AUTH M/D PRELIM. %

JOB ORDER DATE ITEM DATE TITLE AND DESCRIPTION EXPENDED M/D EST. GROWTH REMARKS
15-930-
20329 7/17/62 -M-485 7/20/62 Replace main propulsion shaft seal. All ,139 164 0

units leak excessively (6-8 GPM) and
leakage rate is increasing with usage.
Ref: SSN593/ve 4700 ser: 336 of 7-20-62.

20925 8/27/62 M-308 2/15/62 Replace all flexible hoses. Accomplished 811 313 2597 54felf keAm
per PNS Process Instruction 1004.5.
Ref: SSN593/rh 4700 ser: 95 of 2-15-62.

50607 3/2/62 M-288 2/2/62 Inspect all elbow inlet hull ball valves. 32 97 0 Teflon coating
Inspect and test. ' on JV.0. 50819.
Ref: AUSHIPS INST 9480.56 &feip fte+1

244A Memo of 2-2-62

50610 M-321 2/15/62 ASW Pump'Seal. Replace the mechanical seal 0 0 0 CanceUld<&
and demonstrate ability to install emergency A'ccomplished at
packing inV"place. It unable to do so, then E.B. -
redesign piping to provide capability for
installing emergency packing.

I Ref: SSN593/rn 4700 ser: 95 of 2-15-62

50819 8/13/62 M-410 6/15/62- Ball Valves. Inspect all ball valves in 973 816 119%
sea-water sys. 'epair or replace all cor-
roded valves. Investigate feasibility of
utilizing teflon-coated ball valves which
were developed by E. B.
Remove, disassemble, teflon cott, reassemble,
test and rei tall.
Reds SSNS93/7I& 4700 ser '299-of-6115-62 ,'!;A .',

5



J0o.O
ISS. W/L AUTH M/D PRELIM %

JOB ORDER DATE ITEM DATE TITLE AND DESCRIPTION EXPENDED M/D EST. GROWTH REMARKS

15 =930O
50814 9/26/62 M'314 2/15/62 Install 1/2" valve in priming line to trim 2 2 0

suction header. . -,
Ref: SSN593/rn 4700 ser: 95 of 2'15-62.

6



J.O.
ISS. W/L AUTH M/D'- PRELIM. %

JOg ORDER DATE ITEM DATE TITLE AND DESCRIPTION EXPENDED M/D EST. GROWTH REMARKS

15-930-
11403 1/12/62 llC 8/31/61 Strengthen impact resistance of elliptical 429 283 152%

pressure bulkheads at fwd and aft ends of
ship.
Ref: BUSHIPS ltr SS(N)593 ser 525-1883 of
25 Aug 1961.

11501 6/12/62 31S 8/31/-r 227 121 1887 Includes piping
and lableplate
changes

12304 11/17/61 19C 8/31/61 Replace hatch covers to increase impact 111 63 176% Men
resistance.
Ref: BUSHIPS ltr SS(N)593)se2 525i-883l1'3
of 25 Aug 1961

20802 8/10/62 10.8C 8/31/61 Dynamically balance 4 14 0 Balancing to be
pump and motors. done in place on
Ref: BUSHIPS ltr SS(N)313)bed 525-1883 board. 
of 25 Aug 1961 on WLI O110 

20815

20910 3/26/62 86.4C 8/31/61 Provide spring check valves in constant 142 72 197% 3afet ie,,?
vent lines so as to provide leak isolation.
Ref: BUSHIPS ltr SS(N)593 ser 525-1883 of
25 Aug 1961.

22001 11/3/61 23C 8/31/61 Connect depth gagues to more than one sea 41 74 0 fSa fe ,'te"7
chest. Change Order 198.
Ref: BUSHIPS ltr SS(N)593 ser 525-1883 of
25 Aug 1961 7

b(3) 10 USC 130

b(3) 10 USC 130

b(3) 10 USC 130



J.0.
IS8. W/L AUTH M/D PR34(. e

JOB ORDER DATE ITE M DATE TITLE AND DESCRIPTION UPENDED M | * AgT. REMARKS
15-930-
40129 3/20/62 29C 8/31/61 Install Gems tank level indicating system. 544 524 104X | k /f

Ref: BUSHIPS ltr SS(N)593 ser 525-1883 of
25 Aug. 1961

50817 Y/27/62 96C 8/31/61 Install trim flow meter in sea connection 64 67 0 /1-em
to meter output.
Ref: BUSHIPS ltr SS(N)593 ser 525-1883 of
25 Aug 1961

14-930-
52601 1/25/61 44.1C 8/31/61 Change from phosphate-ester hydraulic fluids 6866 12205 0

to petroleum base fluids in sub hydraulic s
atems. Phosphate-ester fluids are considered
a safety hazard or* electrical equipment.
Change Order #159.
;Ref: BUSRIPS ltr SS(N)593 ser 525-1883 of
25 Aug 1961

15-930-
60902 12/22/61- 31C 8/31/61 Replace trash ejector flapper type outer 1227 764 160% 7e. It a Z08

door with ball valve. Change Order #99.
Ref: BUSHIPS ltr SS(N)593 ser 525-1883 of
25 Aug. 1961



J.O.
ISS. W/L AUTH M/D PRELIM. %

JOB ORDER DATE ITE DATE TITLE AND DESCRIPTION EXPENDED M/D4EST. GROWTH RMARKS

15-930-
86171 9/26/62 SM79A 1/15/63 Strengthen breech door arm supports on all 51 45 117Z

torpedo tubes.
Ref: Code 213

9-



RIS 200
25 Apr 3463

Subj: UMS TMISH (58(3)593), Post bakedow Availability (ISA)
16 July 1962 * 11 AprIl 1963 *. Repaiso. Alteratious, Tests and Trials

Ref: (a) PTM AMVIRPYD apdltr 55(N)593/4710 of 25 May 1962
(b) PTSI M Y 1SHIlD mg 072011 of June 1962
(c) BUMIPS seg 1218462 of Jme 1962
(d) DICMKUDANT spdltr Ser 402/007 of 18 Jim 1962
(,) PTI IAEIRIFYD Itr am 0161-62 SS(N)593/4710 of 26 Jum 1962
(f) M U'SLANT s& 0221462 Jul 1962
(S) CINIALANMT "g 111556Z Jul 1962
(h) WO me 1103Z Jul 1962
(i) PTSf I NAYSIIMD meg 171817Z Oct 1962
(j) USUIPS ltr Sr 525-0310 of 7 Sep 1962
() RUSIPS 172218 Oct 1962
(1) DOMOURANT 1917162 of Oct 1962
(a) CICANtLT me 342052Z Oct 1962
(a) FT3 MAYtUTD as 0320232 Jan 1963
(o) CI LANT Wag 4 Z Jan 1963
(p) D3PCOMIUWANT sag 041810Z Jan 1962
(q) PTM AVSHIPYD ucg 182129Z Jae 1963
(r) DIPCONSU3LART meg 191750Z Jan 1963
(a) CDICLAM T asg 2922302 Jan 1963
(t) BUIPS asg 251150 Jan 1963
(u) fTSM NAYMI meg 072055Z Feb 1963
(v) BU8SUP meg 20171OZ Fe 1963
(w) PTM MA Y D e$g 212141Z Feb 1963
(x) D ULAT sag 251935Z Feb 1963
(y) CINCLAVWLT me& 271920Z Feb 1963
(W) PT MAYSUI uas 127Z Mmw 1963
(a&) PTSM 3AVJMID mm 211703Z Mar 1963
() DMe as 221500Z Mar 1963
(cc) CICLATLT me 2317282 Mar 1963
(dd) Co TRISI ltv 9080 8c 158 of 8 Apr 1963
(so) OQ TUNS= WNOT 9080 dtd 2 Apr 1963

1
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^ L DEPARTMENT OF THE NAvy
REAU UWOP UIP

DWAS"IINT U. v.C. g To-

C-SS(N)593 C1/9080
Ser 525-074

CERTIFIED MAIL 8 March 1962

From: Chief, Bureau of Ships
To: Commander Submarine Force, U.S. Pacific Fleet

Deputy Commander Submarine Force., U.S. Atlantic Fleet

SubJ: USS THRESHER (SS(V)593) Stability and Control Trials; comments on

1. THRESHER conducted stability and control trials under the technical
direction of David Taylor Model Basin during the period 20-29 November 1961.
As is usual with these trials, a final technical report will be issued in
due course; however, some of the information that can be extracted from the
data is of current interest to the fleet.

2. During the trials difficulties occurred in the fairwater plane control
mechanism which caused inaccurhcies in the indicated plane angle; this
casualty has been corrected and is no longer a matter for concern} but
does cast doubt on some of the trial results. Preliminary observations
follow:

a. Meander tests indicate that THRESHER is dynamically stable in the
vertical plane and appears to follow the pattern predicted from model tests
at speeds up-to about 15 knots. About 20 knots she appears to be neutrally
stable and at higher speeds slightly unstable. This apparent instability may
be caused by fairwater plane deflections} however, additional tests should be
conducted to resolve this matter. The effect of instability is merely to
require more attention to depth keeping at high speeds than is required below
20 knots.

b. There is a reversal of fairwater plane action at speeds above
20 knots after the plane angle has been held for some time. With stern planes
at neutral angle and fairwate- Planes at dive the submarine will assume a dive
angle and start going deeper; after approximately a minute the effect of the
planes reverses and she takes an up angle and rises. Since this effect is
only noticeable at speeds above 20 knots? requires the holding of the plane
angle for approximately a inimute, and aen be corrected by use of the stern
planes, it is not a aiatter for concern. This effect should be rechecked onlater tests without the failwoter plane casualty complication.

C. The rou,' sea periscope depth controllability tests were intended
to be run 4L10 a" -stt five condition, but a hindcast by the hydrographic
office indicated that the actual sea-atste was a fully developed six with
15 foot significant waves. Depth control at periscope depths between 50 and
60 feet was poor; variation of 26-72 feet were recorded: at 70 fect this
variation decreascd to 61 to 82 feel. It is impossible to state how much of
the depth variation was actual and how rnuch was caused by the waves themselves

CONFIDENTIAL

Unclassified

Unclassified

UnclassifiedUnclassified



C-SS(N)593 c1/9080
Ter 525-074

as they affected the depth indicator reading. In any case discussions with
TB~lEBtR officers indicate that depth control becomes unsatisfactory beyond
sea state 3. The Bureau of Ships is invest1 ating this problem and desires
to run various tests -n ana Pnd MIT (8N(1)594) to define better the
controllability. Model tests are being run at David Taylor Model Basin also.
This is considered to be the only significant control problem for this class
submarine. The importance of the recently emphasized surveillance requirements
for these submarines is realized fully by the Bureau of Ships and every effort
is being exerted to arrive at a satisfactory and timely solution to the problem.
Currently, UN8 SKIPJACK (BS(1)585) performance at periscope depth is being
used as the standard of satisfactory controllability. If some other standard
is considered mandeatory by the submarine forces, the Bureau of Ships should.
be so advised.

d. At approach speeds of 20-25 knots when making turns using 350 rudder,
the submarine depth cannot be maintained; specifically, with left rudder the
submarine takes a dive angle and goes deeper, and with right rudder she takes
a rise angle and starts going up. Use of both the fairwater and stern planes
does not correct this effect ror left rudder but depth control can be maintained
for right rudder An effect to this extent has not been encountered previously
in submarines. Differences of the effect of right and left rudder are frequent,
but the strong refearal ie unique. It is considered that further tests should
be run on iBUWW. awlbr other submarines of the class to define this phenomenon
better. There is nouthig detrimental in these effects in themselves, but caution
should be exereized to assure -that the improper rudder is not applied when the
submarine la in extreal.p

es D.-~ to t.he fIa2irwater plane casualties the emergency recovery tests
were not completed oa VRMsB1R7, but all. tests that were run indicated good
recovery&

3. Due to the quetiones raised by the fairwater plane casualty in THREHE and
the desire to complete ne emergency recovery tests and to explore the control-
lability phenomerA ftrther, it is highly desirable that additional tests be
run in PZRKIT. h poe eicalyv it is requested that Comander Submarine Force,
U.S. Pacific Fleet. iX.thori.a'e a ix+-day trial vairlability for PERMIT for this
.purpose. It would be advantagecrs to shedule two days at the range in Dabob
Bay for submerged 1urnlng test, wben PEREMT will be in the area in late May
and early June 192 .A detailed agenda will be forwarded on approval of this
request

Copy to: 
DA"A8 S1O 
RAVORXD M 4;0 Assistant Chief of Bureau
IAVYBEWD MARW for Design, Shipbuilding,
CtNBUBDWVGRUTWO 442 and Fleet Maintenance
CO W8 S HR - i525(2)
OIC PZWM

Prepared by  x65l56
Typed by 3/1/62 

D h,^i 0+

Unclassified

(b) (6)
(b) (6)

Unclassified

Unclassified

(b) (6)



DEPARTMENT OF THE NAVY
DAVID TAYLOR MODEL BASIN

WASIMIWTON 7. D.C. m~,ec

~6 7 "4oC9C80'ali RESHER
to0 SSH41*I} P644 N* E i 5 4 6.P-C:jw)74p --LCO~ , 0128 g.

I t id tth"$ L ci *~° 14 DEC 1962

From: Commanding Officer and ;Director, TDavid Taylox Model Bas,
To: Chief, Bureau of Ships (Code 525)(in duplicate)

Subj: USS THRESHER (SSN 593), USS PERMIT (SSN 5'J4) FMner geeC. y
Recovery Trials; Results of

Ref: (a) BuShips ltr C-SS(N) 593/9080 Ser 4b6-095 Al 9 Auyu.t 1961
to DATMOBAS

(b) BuShips CONF Mag DTG 031818/Z to D)ATMO3AS-

Encl: (1) Table I - Results of Emergency Rccovery Test3 Of
USS THRESHER (SSN 593)

(2) Table 2 - Results of Emergency Recover-/ Tests of
USS PERMIT (SSN 594)

(3) Figure I - Maximum Pitch vers-., SpeeJi 1'r 1C Deg:ee*
Stern Plane Jam

(4) Figure 2 - Depth Change versus Speed fo~r W Degret-i
Stern Plane Jam

1. In accordance with reference (a), Stability and Conti o Trial-s wcze cor-
ducted on USS THRESHER (SSN 593) in November 1961 Emergency Recovery
Tests were on the agenda but because of a malfunction, of the fairwat-r plaaes
it was not possible to complete the tests. In accordance with reference (b) the
tests were then conducted on'USS PERMIT (SSN 594) in October 1962

2. The procedure for conducting the tests is as follews:

(a),- The stern planes are deflected to the angle listed in the agenda.

(b) When the pitch angle reaches the prescr;bed exe, itte angle re-
covery measures are initiated.

(C) The recovery measures utilized are bkckirg, defiettion of rud-
der, and-deflection of fairwater planes to maximurn angie ia the opposing
direction to the stern plane jam.

(d) The test is continued until the depth charlge ir the direttiotn of
the emergency has reached its maximum value.

Unclassified

Unclassified

Unclassified



oQnAn THR F-SqER
(546; PCCtjw)
01285

3. Enclosures (1) through (t' present tthe results of the Energencyy Re-
covery Tests. The results obtained on the THiRESliHER trials are tabulated
in encloaure (1) and simil4 results frmrrk the PERMIT trials in enc:oure (Z).,
Curves of maximum pitch angles versus #peed, for various execute pitch
angles and a simulated 10-digree stern plane jam for both subrnarianes are
shown in enclosure (3). Sirnrilar curves of njaxirnun depth chaig-t:e versus
speed are shown in enclosure (4). The differenceus betw en the riise and dive
depth-chauges are probably Attributable to the sinking effect caused ;y the
large rudder angles which tend to reduce the rise and increase Ohe dive depth
changes. Although the diffetences may seemn large, it may be seen from
enclosure (Z) that the magnitudes of both rise and dive depth -hrsiges are very
much larger when large rudder angles are not u.ed to check. the speed of the
submarine.

K. E. S( IC.ENIIERR
By directiun

Copy to: (w/encl)
'BuShips (Code 440) i-
COMSUBIDEVORP a : 4 ,
CQMSUBFLOTi

Co., USS THORV (SSN5 53)
Co, USS PEaMr S 594)
Co, USS PLUNOU (SSWN 595)
PCO, BARB (SSN 596) , '

$ 8 . !->t J'r 621221-1?06
..

a

ixhi . .

Unclassified

Unclassified

Unclassified

(b) (6)
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TABLE I

Results of Emergency Recovery Tests of USS THREUSER (SSN S93)

IttAl Codtions Recovery Menenree

Speed Stern Plane E&ecute Pitch E g i

Test knots Angle Angle Order lter Angle Ci h Ce
No. (nominal) degrees degrees rpm degroee feet del? I

5000 15 9. 5D SD Step 30.0 L 7.5 14.3
5010 1i 100 R 5. 4 R Stop Re. Out 64.5 14.9
5040 I5 9.50 D60D Step 3Z.06 05.5 1 50

S061 IS 10 D 6. 1 D Ik 1/3 3 L 72 14.5

5071 15 10 R S. 4 R Back 1/3 30. 0 L 63 15.4 I

5080 IS 9. 5 6.5 D back /3 30.0 L S7 11
5090 IS 10 R 5.5 R back 2/3 30.0 L --15 14.8

5100 IS 9.0 D 6. 5 D Back Full 30.4L 63.S 143.
5110 IS 10. 8 R 6.7 R back Full 29. 5 5L ~ 4 13.0

5120- IS 14 D 5.8 D Back 2/3 30. 2 L 74. S 10.

5130 15 14 R SR Back 2/3 29. 9 L 78.5 20.4

5140 15 9 5 D 11. 0 D Eack 2/3 30.2 L IOS 16.4
S150 15 10.5R 10.5R Back2/3 29.6 L 104 15 .
5160 15 9.5 D 1S58 D Back 2/3 29.9 L 150 2. 4

5170 1I. 10.5R 15. 5 R Back 2/3 9. S L 1S. 5 2. 0

5180 20 11.00 D 6.2 D Back 2/3 30.01L 114 16.a

5190 0 9. S R 6.3 R Back Z/3 29.S L 68 5.2

5200 20 850 D Iitk
5210 20 lo 0 R 3003 s IO 5 1 0

5220 20 l1. 0 D 10.5 D back 2/3 30.3L 150. S1.7

SZ30 20 100R 11.6b Rack 2/3 30. 3 L 121 20.7

_____ ___---._-- - -______
5230; 20 M RI. 6 R

I §ute: Bow planes deflecd to magimum angle as recovery measure on all tests.

Sail planes janmd; test. ended.

-.--- 4----___ ___ _ __

J~c~)

-X

Unclassified

Unclassified

Unclassified



VI {TABLE 
2

Results od Emergency Recov-.y Tests of USS PERMIT (SSN 594)

.p-dInitial Condtloas Recovery Meas-e |

Sp-ed, Store Piane Execute Pitch Engineximum

Test knots Angle Angle Order Rudder Angle Depth Change Pitch Angle

No. (nominal) degrees degrees rpm degrees feet degrees

500 A Is 10. I 8.5 D Stop Z9 L 143 19.7

501 15 8.5 R 7.8 R Stop 30.0L 6Z 16.3

502 IS 10.3 D 6.5 D Stop 0 545 7. 5

S03 A 15 9.7 R 6. 0 Stop 0 681 31.8

S04 is 9.0D 5.00D Stw 30.2R 76 15.4

505 15 10.8 R 5. 3 R Stop 30.0 R 71 16.7

506 15 9.3 D 7.0 D Back 1/3 29.9I 80 14.7

S07 15 10. I R 7.0R Back 1/3 29.7R 66 1t.2

508 IS 9.6 D 6.5 D Back Z/3 30.0 R 67.. 15.1

509 Is 10.7 R 6.5 R Back 2/3 29. 3 58 15.7

510 15 9. I D 6.7 D Back Full 30. 2 R._ 62 14.4

511 15 10.5 R 6.5 R Back Full 30.3 R 65 16. 1

512 is 14.S D 7.0 D Back 2/3 30.4R 89 1. 2

513 15 14.8R , 7.5 R Back Z/3 30.2 R 89 21.I

514 - IS 9.1 D 13.0 D Back Z/3 31.2 S 130 19.2

515 15 10.3 R 11.8 R Back 2/3 30.31 R 102 19.3

516 I5 9.3 D 16.0 D Back Z/3 30.5 R 174 22.8

517 Is 10. I R 16.8 R ack 2/3 29.9 1 155 23. 3

518 20 11.5-D 6.7 D Back Z/3 30.0 L 136 2Z.6

519 20 ! 9. 4 R 5.0 R Back Z/3 30.2 L 93 18. 3

520 20 10.S D 10.5 D Back 2/3 30.2 R 145 Z0.9

52. So 20 10SR I1.5R Back 2/3 29.4R 119 21.0

52Z 20 9.0 0 14. 0 D Back 2/3 35 7 R 18 . 23.2

Z3 j 20 ! Ss R 16.7 R Back 2/3 35.Z R 122 22.0

| 524 20 . 8.9 D 18.8 D Back 2/3 35.5 R 197 24.7

SZ5 20 10. 5 R 17.S R Back Z/ 3. 29.6 R 178 25.8

526 20 14.3 D . 9.0 D Bark 2/3 30.01 110 19.-5

SZ7 *0 16. 0 R 7.0 R Back 2/3 30.2 1 los Z3.0

S28 I 20 i 9.5 D 15.0 D Back 2/3 30.2 R 240 25 6

530 I ZS 3.3 D 7.7 D Back 2/3 29.8 L 62 I2.9

531 A 25 5.9 R 8.0R Back Z/3 29.5 . 313 16.0

53Z 25 4.0 D 7.5 D Back 2/3 30.2 R 89 31.t

-533 Z5 5. 5 A 7. 5 R Back -/3 J30.0 7l 13. 3

534 25 10. I D 8.5 D Back Z/3 30. 31 2Z7 17.2

534A 2 . 8.0 ) 8. SD Back Z/3 31.0 R 219 17.1

7 10.7 R 7.5 R Pack */3 S9 8 It 94 19 Z

536 25 9. 3 D 13.5 D Back 2/3 30. 1 R 330 27.6

537 IS z5 10 3R 11.0R Beck Z; 3 29.4 R 148 24.0

538 A 25 q.8a 19.7 D Back 2Z3 30.2 R 404 30,7

539 Z5 10. 3 R 19.5 R Back 2/3 30.5 R 224 2 29.7

Note: Bow planweeflected to maximum angle as recovery measure on all tests.

- Blew fo rd ballast group

Unclassified

Unclassified

Unclassified
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Figure Z - Depth Change versus Speed for 10 Degrees Stern Plane Jam
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USS Il (US(g) 593)
c/o fleet Poet Office

- New York, now Tork

-vor SS593/wl
4700
&er: 146

- tIAR 2 61963

From: Cmmanding Off icer, USS T=WS=SM (5SN 593)
To: Comander Portsmouth Naval Shipyard, Portsmouth, N.H

Subj: Ship Deficiencies

1. The "Alongside Training Cruise", started at 2000, 23 March 1963, hbe
to be aborted after only 60 hours because ot the magnitude of the deficien-
cies uncovered.

2. As of the time of this letter the ship considers that 456 deficiency
item are incomplete and that 186 of these are required to be completed
before sea trials. The list belov is composed of some of the more sig-
nificant of the latter:

Deficiency Number Brief

G-98 After Escape Hatch will not shut hydraulically.

G-144 -- ...... ewped be-ThTrtW ao utit -"t shut
hydraulically. - *---4 -

b. *2 kamp.o brg&Gb door egatris
indt -bue fbet operate.

f - -S-on
is inoperative.

E-83 Battery hatch will not dog shut.

E-106 

1-130 Sngine Order Telegraph is inoperative.

E-139 Magnesyn compass is inoperative. ( 2?

£-141 After Group MBT High Pressure Air Blow is
inoperative..

,.~F . 1 6; rfr>

t~ f631)

b(3) 10 USC 130
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Deficiency Number Brief

H-44 Shaft revolution counter transmits loud
thumas to hull.

H-125 Unable to obtain flow of water through
Battery Water and Electronics CoolinO fill

- line.

A-395 UHF/IFl maOF does not operate properly.

A-398 New depth sensor not installed leaving single
ball valve protection from sea.

A-448 Chief Petty Officer water closet f7lapper
valve is inoperative.

Hull ventilation exhaust valve will not
remain open hydraulically.

A-458 Crew's and Officer's water closets are periodi-
cally inoperative because sanitary drains clog

easily in horizontal pipe runs.

a A-460 Negative tank flood valve is inoperative.

Various Torpedo'shipping hatch, bridge hatch, after
escape trunk and outboard induction valve
i .aications are erroneous on Ballast Coirtrol
Panel.

3. The deficiencies uncovered, as illustrated above, not only at ected the
capacity to house the crew on board but so severely restricted tne aeoupiish-
sent of the team training events ol the Alongside Training Cruise chhf many

items of the agenda could not be satisfactorily accomplished.

4. It is anticipated that the ship will be able to complete the Lea4nader
of its Alongside Training Cruise in only 24 hours vice the remnaning 26

hours upon completion of the presently known deficiencies.

Copy to:
DEPCGMSUBLANT
COMUBDEVGRU TWO

xhjA6f (96')
* -2-
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I NSPECTION REQUIfT FILE NO. JOB ORDER ITEM

IND-PNS-771 (Rev. 11-61) TS N

TEST NO.

To: INSPECTION 8RANCH, Code 3038, Bldg. i7Il
F rom.: Sh i p

UiSS ~2 SS_____

1. Th e6;i 45.L. d .. systan on above Ship is ready for:

Li INSPECTION ""TEST [I COMPLETE II PARTI AL El REPEAT D A T E

K EYHOPOC,; O P TS

V,,IUA INSECTONS PE RATION CDMM BY

~~~,O 

REJECTED REJECTED

LCC A

FINAL ACETAC FIALACEPANEAT

b(3) 10 USC 130

(b) (6)

(b) (6)

user1
Text Box
Exhibits jump from 99 to 103.  Exhibit 100 is picture of tank.  Exhibits 101 & 102 are test/system diagrams.



JOB ORDER
IND-PNS-1714 (REV. 4-62)

5CHELN CONOE SHIP ACTIVITY JOB ORDER NUMBER

1 zs SS' 9 ISMAc -93O 5°( i2.
17oft SCHEDULED PHONE DATC PREPARED pHONE . .

AUTHORITY -P * E SUPVR (UNIT CODE DATE) TYPE SK (UNIT CODE DATE

4~~~~ ~ ~ - o 5t e2Z
JOB TITLE -

4r SPC\OJ \ 4' W5ze X ss m -/-6g
,WORK DESCRIPTION

KEY AST, ESTIMATED

KEY SHOP SHOP MAN HOURS SCHEDULE DATES REF
OP WORK WORIC

CTR. T ALLOW TYPE START COMPLETE
OP WOR WOR ______ ____ __L -0 v

- I t ! ! -

a. o isaA S- - I h , j'5'v 3 _Rs, NA ZI -vs -
- - II IAO juv L5sc o1° -;

- ' 'PIe-s Y.s\Ro R Yh.

- wtAc iWvs . (Ai.T) D ito.¶ Cocp-. \4?.
| ex4Ep mf~t~c1tsprtvQwsL-- Is'sv7 W9 PL-V.

I I ---- Ps:

I -~ 2A RYF| 4 rrACIloS -fl -- / - PP

. ,, sI *v~t I S os . %,Gi) S9S3- S° S- IZ..S,1-F

- - - ; I 1 vs sYS. - G-
- , 2, s~wtSPJC->. SSC~j-5G-s-- p3644-F 1 -

- - I -YS;- ' Isi i Z 5 F-

-I I Ft L Y, -bt,A\ r

. - .. L___ i . -
- 4. J *''~ !Z. ''I LJI1

-t ° ° \0 3 C I °; \

_Al ;'-- S P-3CO*~ApCj Z CZ t- RveO COS -II
- I . : ; 1 A*D Co jS-33 o Az QD1 - Me *J -.

-I , IZ 3 4 ;1 -

o I , I .-

- .L Es S , IEOS rA4rIcALLy i-o trr.'- S o~ F E Z.j

PRjOUCTION DEPT STRUCT FG ELEC. MECHANICAL SERVICE NUCL. PWR. PLANNING SUPPLY h COMPTROLLER DEP

D TR. I 30j0 3D 0j __ __7 8 51 06 31 37 4 71 2302| 63 24427 228) 229 123t 23 233

3 23726 81 194 1 72 99 230666 M 245 35076&05565650

ORR T COMPLETD DATE LABOR (DOLLARS ) OVERHEAD (DOLLARS) MATERIAL (DOLLARS) TOT DOLLARS

/ 0 / SHEET | OF/

(b) (6)



SC HE ULE COO PL N RJ O B O R D E R C O N T 'IND- PNS 1714A (REV 4-62)
SC~OE OE IPLANNER |0D SHIP kC-TIVITy R - 27 IESHPAIVT JOBn ORDER NUMSEX,NE ...  .

AUTHORITY 
IP & SUPVR. (UNIT CODE DATE) TYPE DESK (UNIT CODE DATE)

JOB TITLE

WOR, 4~SRIPTI'ON
KEY ASST IESTIMATEO, W

KEY SHOP SHOP MAN HOU SCHEDULE DATES ;
OP WORK WORK .EF

CTR CTR. ALLOW TP START COMPLE.-

iP 2, S 9w) S1 3 - -0 ;b '

.~~~~~~~' . IG, Prlp-Am cD>E;2,:,

Hr! 5(OsO1i '3o/-J-2 lo 6ASV ss~ sYS.-s-X r AFi

F I I, S* L L. I <8 C y .:

E i r iw S S o tt -Ja s 9 ,lz 352

C £ rS S

J5TF-/FZ S . SE ?.... - Ii

W 1 R > ---!-' ---R- -T

=A, =9 .- so'lS,1m

-J M>, 

- -- ,

-~~ 
.. ~

10Y/G -2- SHEETZ OF||

b(3) 10 USC 130

b(3) 10 USC 130
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FO. NLY JoB ORDER CONT~
SCHEULERCODE 'PLNNERcoo HIPIND-.PNS4,1714A (REV. i-6a)SCEUE CD LNE CD HPACTIVITY joB ORDER idUMBER

L~TT SCHE DULED PHONEDAEPPRD 
PON

AUHR YfP& E SUPVR. (UNIT CODE DATE ) TYPE DESK (UNIT CODE DATE

JOB TITLE

________WORK OESCRIPTION
KEY ASST ESTIMATED

KEY SHOP SHOP MA" HOURS SCHEDULE DATES
or WORK WORK

CTR. CT ALLOW TYE SA T COMPL.ETE _________________ ________________

II

- - -T 

X v,

7'7 
QJ ~ I.~~ 4

7- i

S-;l

rI li RI 1.j IW.TV

- 1J 5 * -6-%1

__7 __4~~:f~

~ SH~5T O

b(3) 10 USC 130

(b) (6)
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JOB ORDER CONT
IND-PNS- 1714A (REv.4-.62)

SCHEDULER |CODC PLANNER SCODC HIP ACTIVITY JON ORDER NUMBER

I j 
DATE SCHE¾ILEO PHON DAT P PHO ...................................

AUTHOR ITY PS 5UPVR. (UNIT CODE DATE ) TYPE DSK (UNIT COOE DATE

JOB TITLE

=s'GPF-cT Io rQ- I EST OF SW-/- \AlJFvrZ- viga
. WORK DESCRIPTION

KEY ASST ESTIMATED -
KEY SHOP SHOP MAN HOURS SCHEDULE DATES .
OP WOK WORK REP.

CTR. CTR. ALLOW T START COMPLETE --

-V- -s sMTa os - l x §sr- - --

VA Ii IAI

! -+-- 4 &-

j2 aa.iI$j 'FSue.rst S -- -. -- A --: -

,IM.

I IIt

- 5,y i.4-2- Az9.S:

- ,---! $ 2 Ai.J ~S-2M zn @ $ tu s

.- 1r.I I t -1, . -
-Z. -Z.|

.. I ,

.. ... .... :EM- A ESST A-7

'Tir-- pamS,- Im c T, r-- mP r,,s5Xi -A=

.I-- - NAA y Q- 4 _ W_

-_ ,_ __ __ _ w W M >: t'*s ' j ---- . -_

-_- _i Z . -. Z* 2m-l

ti R. 44 W. A<- M -: -r -p p I 98etS> 4ste «
-Al Io w rl.'B t- T*i A

- -- j , I Dq ~ M AM c T.- tVSH OF

|hXH /e° /- / SHEET OFt

(b) (6)



JOB ORDER CONT
S C H C O L E R N D -- P N S - I7 14 A (R E V , 4 -~ 6 a)

SCEUERCD PLANNET CODE SNIP ACTIVIT JOB OIRDER NUMBER

SCHEDULED POEDATE 

AUHRT P&ESPVR. (NIT CODE DATE ) TYPE DESK C UNIT CODE DATE

JOB TITLE

KEY ASST ESTIMATEDWO KDSC IN
KEY SHOP SHOP MAN HOURS SCHEDULE DATES
OP WORK WORK 

R.F

CYR. cTR. ALLOW TYPE TAR CMPLT

I I *G - 0 -7

C cI M 0 AI o ~ F

la AC-%.

QC QI I

\t J -4iZ C-, V

i i _V A_ _ _ _ _ _ _ _ _ _ _

- i~ AC..~~ ~ t A

- - l AL.u c 4 L- - __I

Z.Z *'~X~jii;\

- - * 9 -- - -~___ ___ ____ ___ ___ ____ ___ ___ ___CY ,_ ___ ___

- f~i~F LP~AJK' A Lo-v- S9- -

- 4 Iz

Z A

I .T3 %LL.~~c A/C-zcw- f"-E __

i Ix Au N.kA1 ZC~.I

I: i W I- -\4- Z e s I-

-A - pLU4K- t 1  L L A

W'sI z l Z

SHEET OF~ b

(b) (6)



JOB ORDER CONT
SCHEULERIND-PNS- 1714A (REV.A.-62)SCEUE coot PLANNER COOE fSH41P ACTIVITYJinODRNME

DAEACTE SC POE AT PEPREtPOE .................................................................................

AUHRT 
PA UV.(N,-CD AE) TYPE DESK (UNIT CODE DATE

.105 TITLE

t~J C~r t 0.T4 I S AArz 4 S s
WORK DESCRIPTION

SKEY A~T ESTIMATED
KEY Stop SO MAN HOURS SCHEDULE DATES j
Op WORK WORK J 

_ __ _ _ __ _ _ __ _ _
CTR. CTR. ALLOATYP IC4 OMPLTE~

- -A IA -A

I IsP4C-C1 
-ALLeQ

I ~ ~r e

I M* CIE

-- , C-I.

- EN6.4 A Z/Rg HA S-z - a -i~.

I FA 441

O~A A-\/ f=_1 ;;p r- LE $ 14tk j

- - I-AI=Rm,1 .

-~ *34e CZ

I 2 Tt4-~O. ',3. \\ Q

I I

v A i F-A -

AI5% S a rA f!) w-~_,j

,§HSHEET O
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JOB ORDER CONTIND-PNS- 1714A (REVM4-62)SCHEDULER CODC PLANNEt jCODC SHIP ACTIVITY JOB ORDER NUMBER

V-KT SCHEDULED HONE ...... ?,
AUTHORT

|P h E SUPVR (UNIT CODE DATE) TYPE DESK (UNIT CODE DATE)
JOB TITLE

WORK DESCRIP'riON
KEY AttST ESTIMATED -

KEY SHOP SHOP MAN HOURS SCHEDULE DATES
OP WORK WORK

CTR. CTt. ALLOW TYPE START COMPLETE

-I I 11%3Z °%,=i O- \mV2C

- -A
'r ,,T CY3JEq L-T\0 L-y I~ Ar-

I 
°x ¢ I * B DE Q{

- | - T- i X -

I-. |o Aq. AO1 | S )v.. e-) -
.- I 2.4-7; OPIui *1w301 IL .
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Portsmouth Naval Shipyard
Shop 56 Shift Book for 59311
covering period of:

7 FEB 1963 to 2 MAR 1963

Original Book in custody of the Legal Officer,
Portsmouth Naval Shipyard, Ports' tia N. ff.
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ItPortsmouth Naval Shipyard
Shop 56 Shift Book for 593M
covering period of:

19 JUL 1962 to 26 SEP 1962

Original Book in custody of the Legal Officer,
Portsmouth Naval Shipyard, Portsmouth, N. H.
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#Portsmouth Naval Shipyard
Shop 56 Shift Book for 593"
covering period of:

16 DEC 1962 to 7 FEB 1963

Original Book in custody of the Legal Officer,
Portsmouth Naval Shipyard, Portsrmotth, N. H.
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Portsmouth Naval Shipyard
Shop 56 Shift Book for 593k'
covering period of:

26 SEP 1962 to 15 DEC 1962

Original Book in custody of the Legal Officer,
Portsmouth Naval Shipyard, Portsmouth, N. H.
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U3S THRESHER (SS(N)593)
Care of Fleet Post Office

New York, Di. Y. SSNS93/DIA:ind
3000
S*r- 086
16 Wov~er 1962

From: Connanding Officer
To. Chief, Bureau of Ships

Via: (1) Commander Submarine Developrment Group TWO
(2) D*eputy Commander, U. S. Atlantic Fleet

Sub;: Comewnts cn operation of THRESHEHR during her first year in

commission

Ref: (a) BUSHIPS ltr 9020 ser 525-2308 oI 19 Sep 1962 'v 4 / ""' / I'.!

En-,: (1) General Evaluation
(2) Sonar
(3) Ship Handling
(4) Armament
(5) Operations and Navigation EquipmenLs
(6) Engineering
(7) Miscellaneous (

1. Reference (a) requested a written evaluation of THRESHER after her

first year of service in commission. The general comments given in

enclosures (1) through (7) constitute the requested report. C7

2. THRESHER's employment was such that it is considered that she has )2

been well evaluated from a material standpoint but only slightly

evaluated from the tactical standpoint. The following are the oper-

ational highlights of the first year during which THRESHER steamed over

37b000 miles:

a. Buialder's Trials 7

b. Preliminary Acceptance Trials

c. Shakedown Training sib

d. TOTO Noise Trials N

e. BUSHIPS Special Trials A

f. Torpedo Tube Acceptance Trials

g. Multiple Test Firings of:

(1) MR 37-0 Torpedoes at various speeds 

(2) STUBROC Shapes 

EXHIBIT (111)- 1

Unclassified

Unclassified



0

 8$S593/DZA: sd
3000

h. Side by Side Noise Comparison Tests

i. NWSubEx 3-61 and NuSubEx 2-62

j. Operations with ASW Carrier Task Forces to evaluate experimental

tactics

k. Full-Scale Shock Acoustical Trials

1. Ad:ninistrative and Operational Readiness Inspections.

DIAN L. AXENt

Copy to: (w/encls)
BUWEPS
COMNAVSHIPYD PTSHH
Co uss 1PIYrT (383594)
OIC USS PLUIZK (181595)
PCO USS Mu (155M96)
PCO8 USS TINOBA (8SN606)
PCO USS DACX (8S607)

MCO USS POLLOCK (S85603)
PCO USS JACK (SSN605)
PCO USS HUDDO (S83604)
CO USS TULLIUSK (S8N597)

2 
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Enclosure (1) - j5:3/ so:d

dAd >t N V 1 S ItF;>{

1. THRESHER is,in my opinion, the best ASW submarine afloat today.
Noise quieting features have in general been very effective. This,
coupled with the improved sonar, improved fire control and deeper
operating depth, makes THRESHER a very potent attack submarine.

2. she ship is, however, (again in my opinion) overly complex in many
areas and needlessly so. SpecificallyA

a, The accustic barre is ar p ancy a e
pes& e~, s

b. The hydraulic system is too complex with alternate modes of
operat aren'essential
M541 Go~ .01 .. ALizP got.H~

c. There is too "uch fire control.

d. The BQS-6 active sonar is more flexible and more complicated than
is necessary.

3. I realize that THRESHER was designed and built to be an ASW submarine
and that surface and near surface characteristics were deliberately
sacrificed to this end. Here again, however, I believe we went too far.
It is still essential that we get in and out of port. It is still essen-
tial at times to operate on or near the surface, These operations are
difficult and dange ous with thisship. % I J f!

4. h e good. I believe,
however, that we have retrogressed in this regari in THRESHER. In general,
individual accommodations are satisfactory, but we suffer from inadequate
numbers of accommodations. I believe the officers have been particularly
hard hit in this respect.

5. In my opinion, the most dangerous condition that exists in THRESHER
is the danger of salt water flooding while at or near test depth. The
danger, I believe, centers around the literally yards of salt water
piping and flexible hoses of all sizes which make up the ASW system. The
danger is heightened by thefact that the system cannot be quickly isolated
from a single station.- With the expectation of operating at deeper and
deeper depths, I consider it of the utmost importance to get these potet-
tial leak sources out of the ships by some means or another. Salt water
piping that sees full submergence pressure must be minimized, particularly
where sil-bratsd pipe joints and rubber hoses are employed. Further, a
central station which will permit immediate and total isolation is

essential. IaM,
Enclosure (1) 
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to the conning officer.

4. Conformal Passive Array (ANIBQR-7). This equipment has not been as
reliable as is desired. It has not been consistent in picking up long
range passive contacts. Contacts have been tracked out as far as 50,000
yardstin range; however, this has been only with excellent sonar condi-
tions. is very poor. Own _tp 'noise at speeds above
8 knots o als. Operators cannot distinguish
a contsc ff1H-tii-6"s' of noise unless own ship is at a slow speed, a
quiet condition, or hovering. The water plate has been replaced once and
ship's force cleans the water plate routinely at least once a day; although
Improved, the BQR-7 does not live up to its expectations. (Dependable
range on surface contacts is 15,000 yards). Noisy pre-amplifiers have
been the cause of many additional hours of maintenance by ship's force

ew pass ve in e Df -
sion/Elevation Angle) mode of operation has been very advantageous and
successful in determining a fairly accurate passive range be applying the
formula "12 times depth of water (in yards) divide-d by the cosine of D/E
angle equals the approximate horizontal rangge'.! The contour of the bottom
has a lot to do with the accuracy of the passive range. Past experience
has proven that for contacts within 20,000 yards, range accuracy has been
within , 20%. of actual range.

6. PUFFS (AN/BQG-2). Since its installation, the BQG-2 has been inoperable.
Attempts to check out the installation during Builder's Sea Trials were
completely unsuccessful due to excessive noise pick-up in the hydrophones.
An attempt was made to correct this situation by blanketing areas of the
hull around the PUFFS hydrophones with RAIT.is fix resulted In an evil
noisier installation, During P.S.A. an entirely new installation, AN/
BQG.3 is being installed, 'Reports of recent operational tests made on
a submarine with an installation similar to thiit which is being installed
on TURESHER, sound very encouraging. It is anticipated that this new
installation will pave the way to a new conc'ept in passive anti-submarine
warfare.

7. CasificationSonarANLQ-3. Primarily this equipment is designed
to classify sonar contacts by detecting noise levels in the 10 to 5000 cycle
band. To date, THRESHER has had very little opportunity to use this
equipment for its primary purpose. Its main function so far has been to
use it as a means of detecting and monitoring own ship's radiated noises.
During the various sound trials the BQQ-3 was exclusively used to detect
noisy machinery during various quiet conditicos. Materially, this equip-
ment performed very well with a minimim amount of maintenance. v

,OF

8. Graphic Indicator (AN BQA-3). Very little use of this equipment has
been experienced in the past year. It has been used occasionally, with
accuracy, to check own ship's speed through the water. It has been noted
that with a short pulse duration (about 70 milleseconds or below) no
return echo will be displayed on the CRT Indicator. It has been very
accurate during a fire control problem in determining range and range rate;
however, as noted in the summation of the BQS-6 active, this equipment
in5 not frequently used tactically.

E!.rCiosure (2) 2 
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9. 39A-2(SESCO). Due to the few SESCO equipped ships, there has been
little opportunity to operate this eqipipent. Only once during the past
year has any attempt been made to operate this equipment in the coded or
voice modes of operation. Both THRESHER's and TARGET's SESCO appeared
to be operating properly; however, successful long range underwater
communication could not be established. S jj4 band for vie.
cqsuunicattons ins now beink gp tAlla d ;WgUL-

10. Bathythermoaraph (AN/MBQ-1). The BQH-1 has been very reliable. Having
both a topside and a bottomaide head hasbeen advantageous. Depth indica-
tion is very accurate from 100 feet on down to test depth. Temperature
indication is accurate from surface to test depth.

11. Sonar Intercept and Direction Finding Set (DUUG-1B) The DUUG-lB is
capable of receiving sonar signals within the frequency rah8g of 10 XC to
40 XC. In general this equipment is operationally excellent; however,
THRESHER has not been involved in many operations where it could have been
used tactically. During shock trials, all four of the hydrophones were
disabled due to improper installation. During PSA, they will be installed
properly.

12. Recorders. THRESHER has three time bearing recorders installed on
board.

a. Unit 15A4, AN/BQS-6 installed in the Sonar Control Room.

b. Unit 4A2, AN/BQR-7 installed in the Son" Cwttrel Rem.

c. RO-136/BQR-7 installed in the attack center.

The 30.136 installed in the attack center is outstanding. It displays
target bearing information from either the conformal (BQR-7) or spherical
(BQS-6) passive arrays depending on the position of the selector switch.
It is of value to the conning officer by providing him with a complete
picture of all contacts within the operating area. In many cases the
recorder picks up and indicates the cottact before the operator hears it.
It has also been used to distinguish contacts from own ship's india ted
noise. It is a visual aid in determining close-in contacts by rapid bear-
ing rate when in the fast speed position. Bearing resolution is poor when
using this RO-136 in the spherical position. Two or more short range
targets at the same approximate bearing indicate on the recorder paper as
a single tirget.

13. Sound Recorder-Reproducer Set (AN LUNQ-7). Operation of the UNQ-7 has
been outstanding. During shock trials, the UNQ-7 continuously recorded
without a failure. Despite its reliable performance, the UNQ-7 itself
is obsolete on this class of submarine. The frequency of the recorder
doesn't have a flat response and does not cover the frequency bands of
the installed equipments,

Enclosure (2) 3 
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14. General LAyout of SonarEquipment. Th, tayovt of the Sonar Control

Room is excellent. It could be improved it follow boats of the class by

interchanging the location of the Graphic indicator (AN/BQA-3) with the
DQS-6 Passive Console. Traffic into the rocorn is blocked by the operator
of the AN/BQS-6 Passive Console which is manted continuously while
underway. Frequent interruptions markedil raducak this operator's

efficiency. The present location of the DUUG-LB and the Rycom Receiver are

inadequate for the proper operation and use of these two equipments. Both

units are being relocated during PSA to enable the sonar operator to see
the indicator scope and operate the Ryc;rm Receiver simultaneously. The

layout of sonar equipment in the sonar equipment space is satisfactory.

Access for maintenance of all jnits is also satisfactory.

15. Maintenance. The AN/BQQ-2 Integrated Sonar System is a very complicated

and intricate system. It requires that all maintenance personnel have a
firm understanding of basic electronics and ccaputer theory. The average

sonarman does not leave this basic knowledge, even to operate this system,

let alone maintain it. It is therefore essential that sonarion reporting

to a ship with this sonar system I;e ordered to the schools available

at the Fleet Sonar School in Key Westt, l'.orida, prior to reporting aboard

the ship for duty. Qonarmen reporting abcard without the background of
these schools are handicapped and cannt be expeeted to operate and maintain

the BQQ-2 equipment. To date, TIWESHER has had ctained men to maintain

the equipment; however, occasional engineertrig aervices are required.

A rigid training program is a mutt oln 01 aseyzarines with BQQ-2

Integrated Sonar Systems Lnstalied in erder to eisure that all sonar

operators can be dependent upon tk ,loe t.i le -. 'ar modes of operation
which are necessary to pro-vide thie cO-ect ie-porl:P, and information

to the conning officer,

Enclosure (2) 4 
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Enclosure (3) SSN593/DLAvead
3000

Ship iandlig

1. Alongside. THRESHER's arrangement of cleats has proven unsatisfac-
tory. Her deep draft, single screw design dictates theuse of tugs in
nearly every mooring. To properly and safely position these tugs our
portable cleats must be increased in size and another retractable cleat
added. Both of these items are receiving design attention during PSA.

Personnel transfers at sea are rendered difficult by the rounded hull
and the propensity of the ship to roll in nearly any seaway. A sail
plane transfer rig was fabricated but proved difficult to rig and

"deck-to deck" transfers were used almost excJ:13ively without incident.

While she answers very well to her rudder when going ahead, a disconcert-
ing characteristic of the ship is her inability to change the direction
of an astern turn once the swing has conmenced, This is an added
inducemert to the use of tugs.

2. Surfaced. THRESHER was not conceived as a surface craft, and she
proves her dislike of it by exhibiting an ungainly and uncomfortable
roll in anything but a flat calm. Her extremely low sail is wet and
dangerous in anything above a State 3 sea. It has, on occasion, been
necessary to operate THRESHER surfaced but with the bridge rigged for dive
and no personnel topside.

3. Submerged. THRESHER's difficult handling cEt periscope depth has
been the subject of considerable previou- coctrresporndence, and is
mentioned here only in passing. With that exception she handles
beautifully submerged. There is no s lggstlint- If the extreme roll

experienced by the 585 Class in high tp-d t i only a gentle banking,
first away, then into the tutu.

Acceleration is again excellent, but, witlh nil external reference, it is
difficult to appreciate. Once at speed she is loath to slow down. We
have often coasted for over a half hour arn, still had some plane and
rudder control.

While cn the subject of controls, this coqnianding officer feels that the
aotomaic depth control system is an unreliable, expensive, needless
waste of tPoney. space and maintenance manpower. We would be better off
without it.

Hovering is easier to accomplish than on anvy 0hip any of the officers
nad previously sailed.

All in all, THRESHER is a pleasure to handile, and if her periscope depth
prok len.s are solved, little more could be a.ked fCr.

Enclosure (3)
Exhibit (111) - 8 
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Enclosure (4) 3539 -

1. Torpedo . No difficulties have been encountered due to the

e Jug of the trpede tubes. Rowever, the faired, rotating shutters

hawe hawn consisrable tendency toward binding at deep depths. Causes
for this are presently being evaluated by Portsmouth Naval Shipyard.
Tube interlock equipent showed excessive failures during shock trials,
putting various tubes out of coonission on each shot.

2. aas Mandling *d Stowgeo. The loading system is satisfactory,
but has a built-in hazard in the method of trwiefsr of control from
crane to ship. A strong request has been entered for the Mare Islsnd
type loading system. Stowage is satisfactory. However, a slight
increase (about 12 inches) in room leagth wtula ailow double loading of
MX 37-1 torpedoes--an increase of 19 weapons, 1Vh room handling equip-
ment is excellent in concept, but failed miseratly during shock trials.
Failures were of such a scope as to totally dieable the weapons handling
system. Extensive design changes are underway at Portsmouth Naval
Shipyard, with a view toward shock hardening t1,As equipment.

3. Wir Conttol Sys-en MX 113. The FCS Mt 113 hti shown a gratifyingly
low failure rate, and Librascope has worked very hard at fixes for those
failures which have occurred due to design defic encies. However,
several severe errors in hardware and progiaolir eare made in the
original installation, which greatly ii1ted eK. effectiveness of the
system. All these deficiencies are tair st 4y BUMDPS and Librascope,
and it is hoped they will all be correctal ritl to the forthcoming
technical evaluation. Several minor falorei ins tchined to put the Fire
Control System out of commission for vryiang tite periods after each

shot In shock tests. All failures aret ,under i.ttigation by BUWCPS and
Librascope.
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Enclosure (5) md

Operations installation

1. Coumunications

a. General. THRESHER has been designed and built as a sonar plat-

form and is ill at ease on or near the surface. Her communications

installation represents a new design which, in operation, hat proven

marginal. The most significant deficiency is that the ship is limited

to six knots at periscope depth due to the design of the antennas and

an unfaired periscope.

b. Antennas. THRESHER had the following antennas installed:

(1) Helical "CHR1 Antenna (AN/BRAl4)

(2) Snorkel Whip (AT-497/U)

(3) Emergency Whip (AT-774/t1R)

(4) UHF (AS-468/B)

(5) Type 83 Periscope Stub

(6) VLF Loop (AT-317B/BRR)

(7) Floating Wire (AT1.75,B GCliap on)

Helical "Ctrs- Initiall.) 4 He : o in3 whip 4ntenna was

installed as a M/HF transmitting .e rthie prioved to be

very unreliable and was replaced by tin unr:ztet,,J, newly designed.

Helical "CHU" antenna. This antenna 'As F;ee-, - very satisfactory

antenna for THRESHER class submarinrs.

Snorkel Whip - has performed satisfactorily. It is sn excellent

receiving antenna, but lack of a tuner lisits its use as an efficient

transmitting antenna.

hype 8B Periscope Stub Antenna is a very useful antenna.

Excellent Loran signals have been consistently received on this antenna.

After initial installation, this antenna frequently flooded out due to

the seal of the stub wearing along the periscope housing. Encapsulating

the antenna prevented this casualty from recurring.

The VLF Loop initially was very pou.r for VLF reception; the

"black iron pipe" shielding had not been installed. High signal to

noise ratio required that the ship So to about fifty feet in order to

copy. A preamplifier was installed which awplified the signal as it

Enclosure (5)

1L 

Exhibit (111) - 10

Unclassified

Unclassified

Unclassified



AS9593t3DA:m1

entered the hull. With this installatin, THRESS.R was alto opy
consistently at sixty-*swen feet.

c. Trasnmitters. The P31 was verny reliebjs as a sec*a&*ry
transmitter, but was damaged during shock tests. It is going to be
replaced by a TC8 during P.S.A.

The performance of the WRT-2 transsitter was outstanding. It is
an excellent compact1 high-powered transmitter.

d. Receivers. All receivers in THRESHER perforced satiascclorjrily.

The BRR-3 VLF receiver has proven to be very satisfikctnp-r-

e. Miscellaneous. Maintenance of all eqtipmeat in thle rad-ic rooa
is satisfactory; however, whenever maintenrnce must be perftrrmed, the
radio room is effectively out of comission.

2. Electronics

a. Radar (rIBPS-9) has performed exceptlonally well. razges of
40,000 yards on surface contacts have been achieved. ST ratges of
15,000 yards are normal.

b. Radar RLpeater (ANSPAK4-3A perf -:.,.4 iat J t9 .t
value of this equipment was not achie_-a.v dui.a t.-i ' tA1at
arrangement. In order to properly man e the 0*er' .ot 13i1iit,
stand in front of the controls, thus c&usii-!g W 2 ftriel vit fl't this'
Navigator who is normally performing his cr1ee 'he c-'%rCI dakt
During P.S.A., the repeater will be ro- unk ( lite l he
to starboard (operator then faces pcr.n and I-ls t. tilterfere wiyta hee
Navigator). rHRESHER normally uses this tf. ½e~ic-t':I b&t 5 1;, ? ,.'ig,&t!.,u
and tracking contacts.

c. ECh Installation -THRESHER has the follle, r- equiprwtnts:

(1) AN/BLR-1

(2) AN/WLR-3

(3) Periscope Intercept Receiver

THRESHER has the following EC Ait.ennas:

(1) AS-944/BLR

(2) AT-693/BLR

Enclosure (5) 2 
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(3) AS-371B/S

(4) Periscope Stub

The BLR and WLR-3 have performed satisfactorily during the first year's
operations with the minimum amount of maintenance. This installation
has been able to pick up radar signals at ranges of 50 miles. No
significant difficulties have been experienced with any of the ECM

antennas.

3. Navigation

a. The following navigational aids are installed:

(1) Periscope sextant MK 3

(2) Loran (UPN-12)

(3) Fathometer (UQN-lD)

(4) SINS MK II Mod I

(5) Topside fathometer (BQN-4)

b. Loran has served as the primary navigational aid. Other than a
tendency toward overheating due to installation location, vo problems
have occurred with this equipment.

c. The Ship's Inertial Navigation System has not provided the
precision which had been originally hoped for. This is due in part to
the original design concept for this equipment which presupposed the
availability of precise positional reference for purposes of reset.

Without Loran-C or other SINS equipment available for this comparison
and reset, accuracy is necessarily degraded.

With more experience in setting biases, and taking into account

that the exact degree of precision originally conceived for this equip-
ment is not. as applicable to attack class submarines as it is to fleet
ballistic missile types, the present SINS is considered an excellent
backup means for navigational purposes.
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31O0
Engineering

1. General. Consistent with the performance of other S5W submArines,
the propulsion system has been excellent. Of important consideration
to operating personnel on THRESHER are the many new engineering
concepts which are enveloped within her hull. A partial listing of
the important ones are:

a. Sound isolation of most major equipments.

b. A major emphasis on sound specifications for installed equip-
mants.

c. Installation of a new pressure-demand hydraulic system.,

d. A continuance of emphasis on remotely operated equipment.

e. A condenser de-aeration system.

f. A condenser "vacuum breaker" system.

g. Sound quieting "treatments" of certain known problem areas,
specifically:

(1) 

(2) Main shaft resonance changer.

(3) 

h. Usage of new, previously untried, air reducers with integral
reliefs.

i. Use of a Lithium Bromide absorption type air conditioning
system.

(1) Sound isolation. As indicated by results of various BUSHIPS
conducted sound tests, the THRESHER has been eminently successful in
her sound isolation program. 

A direct consequence in the engine room of this
program has been to "open up" the space and provide excellent access to
most equipments for maintenance. Better access allows more care of
equipment. Sound characteristics, thus, also improve.

Enclosure (6)
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(2) So0nd spectfications. The adoption of higher Bureau sound
standards on purchased equipment has had its corollary in that equip-
ment has, in general, operated well. Nost corrective maintenance has
been performed by Naval Shipyards during THESISR's first year of
operations. Rowever, when required, the newer, closer tolerance equip-
ment has been worked on in place by ship's force. No unusual problems
in maintenance have been observed. In general, all of ship's force
corrective maintenance demands later Shipyard or tender balancing
facilities. This double expense might be limited should techniques and
facilities for on-board balancing be accomplished.

(3) The hydraulic system has, in general, performed well
considering that it is the first of a kind. It would appear that a
regrouping in hydraulics is necessary to provide a more simple, rugged
system. Separate correspondence by the ship recommending a single-
mod-, constant pressure system had been initiated. The relatively low
incidence of failures in this system during shock trials was very
gratifying.

(4) Remotely operated equipment. The program to provide
remotely operated equipment has been continuedon THRISHUR. it in felt
that in many areas this might be curtailed in favor of simple reachroda
or manifolds. In other cases, a grouping of presently provided remote
operators is necessary to allow a logical operation of 4ysteu components.
& corollary problem of remote operators is t-hat of remote indicators.
Purmal operations, as well as shock trials, reveal a woeful lack of
dependabAe, sturdy indicators for fluid levelspressures, valve positions,
etcetera.

In fact, thig system
has been utilired very seldom 

because of its
negligible effect on condensate oxygen leve!6 (which are satisfactory
without Since use of caonnot be
justified solely on the basis of lowering condensate depression, as plant
efficiency will obviously decrease, has only seldom been
utilized.
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3000
7. Various sound treatments

a. 

has apparently eliminated the problem.

be Main shaft resonance chanier. As a result of earlier tests on
SSBN'a, a need for a main shaft resonance changer was apparert. A very
cumbersome and space consuming model was installed on THRESHER. Comblied
with a 7-bladed propeller, the resonance changer was considered to be an
ultimate installation for eliminating sound emanations originating from
the main shaft. In fact, the 7-bladed propeller alone appears to success-
fully reduce shaft produced noises and it has been recommended by the
ship than the resonance chapaer instjllation be ,raoved

M Sk C q eWeW4P** ,W f 1A

8. Air reducers. High pressure air reducers were an original source of
recurrent trouble. By February, 1962, a satisfactory reducer was developed
which performed well until shock trials in June, A poorly designed
pressure popper spring combined with an integral vent poppet seat combined
to again place the reducers in the role of Nemesis. An improved spring
should solve the observed shock deficiency and a removable poppet seal
may be required.

9. Lithium Bromide. The large capacity, silently operating lithium
bromide air-conditioning system has proven to be quite dependable. The
metrix salt water mixing valve was unequal to its took, and caused deveral
troublesome "freeze-ups" of the system. Replacement with a newly designed
velve should eliminate most of the problems observed with this unit.

Enclosure (6) 3 
Exhib

b(1)

b(1)

Unclassified

Unclassified



0 0
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MISCELLANEOUS COMENTS

1. Personnel. Personnel allowance 4g simar to other attack ruclear
submarines with 9 officers, 8, enlisted and a "training allowance"' of
10 enlisted. The "training allowance" for all intents and purposes is
part of the normal complement and 95 enlisted appears about l ight for
operations. In actual practice the normal complement durihg the first
year's operations has been closer to 10 officers and 105 enlisated,
m17aking for cramped and overcrowded conditions.

2. Arrangement. Arrangements aft of frame 52 (Engineering Spaces) are
excellent; however, it is considered that improvement is necessary
forward of frame 52, particularly with respect to habitability. CNO's
initial requirement in the design phase of THRESHER class submarines was
for an allowance of 72 men. On this basis, berthing was provided for
76 men. It soon became apparent that this was woefully inadequate and
through the joint efforts of Port*mouch Naval Shipyard and the pre-
co=.issioning detail of THRE:SHER, the number of bunks available was raised
to 101. Included in this total ag 10 portable air-mattresses, and 9
semi-portable bunks, all ldeated in the torpedo room. This berthing
deficiency is accompanied by inadequate personal stowage facilities.
Officers' country is also deficient in this regard.

With the exception of a poor arrangement of Fire Control facilities,
the Control Room arrangement is excellent and affords the Conning Officer
immediate visual access to all the key control room personnel and equip-
ment.

The arrangement of the gal ey is excellent and well thought out but
the crews' mess is barely satisfactory with respect to size and a traffic
problem exists when meals are being served.

Another item worthy of note is the "Cocoon" installation in the
forward compartment and part of the midships compartment. The installa-
tion has the inherent disadvantage of poor accessibility to various com-
ponents and equipments. The remainder of the forward spaces are considered
to be satisfactorily arranged.

As mentioned above, the arrangement of the engineering spaces is
considered superior. There is easy access to almost every piece of equip-
ment and in addition,-the working and watch station spaces are roomy and
conducive to alert watchstanding.

3. Supply and Commissary.

a. Stores. Locker and drawer stowage for repair parts is barely
adequate. Stowage for consumable stores is also very tight, particularly
since much of the GSK has had to be used for repair parts stowage. The
problem. of lack of working space for the Storekeeper is now being solved
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by providing office space in the GSK.

b. Coissarv. The galley inatallation has been quite satisfactory
with the exception of some minor itens now being corrected during PSA.

c. Comissary Stores. Food storage space is excellent. Ftozen
stores are adequate for 95 men for 161 days. The chill box is an expected,
small but has proven quite adequate. Dry stowage space Is sufficient
for 88 days' supplies for 95 men. Additional capacity c&n be gained by
stowing bulk item elsewhere in the ship.
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LJc 213
SS(H) 593/9020
( C-7672)
Ser 0226-62

 I

Pro: Com-ader, Portmuth *aval Shipyard
To: Chief, bureau of Ships

SuN: USS TNUSU (SS(N)593) Silbraza joint ultrasonic
inspection during PSA

Ref: (a) BUSHIPS conf ltr C-SS(N)593CI/9020 Ser 525-0232
of 28 Aug 1962

(b) MAVSRIPS 329-0029

1. Reference (a) directed this Shipyard to employ at leastow ultrasonic test teem throughout the entire assigned PSA
of US1 ?NRUHK (SS(N)593), to examine the i nuoer of
silbrSaed joints, following a prscribed order of priority.
DUC to a limited numer of qualified inspection personnel
and equipmnts, only oe Such teem can be employed at this
time.

2. As directed by reference (a), first priority of this
inspection shall b given to sea water systems between hull
valve and backup valve. It my not be possible, however,
to sspect toe ystms given second and third priorities,
nely i pressure hydraulic piping and compressed gasSyste , for the following reasons:

a. There are no fittings in thes, system of 2 inch diameterand larger which are silbrazd, and

b. This dipyard does not have rsently a technique forinspection of i braze joints below 2 inch dimeter.

The ShLpyard received on 19 Septemer 1962 a Sonoray, Model 50,ued.bY Braftson Iastrumuts, Inc., which has somewhat greater
resolution tha the Model 5 currently in use, and is superior
for the inse tion of thin-Wlled fittings, as described inreference b) It is hoped that b retraining our qualified
inspectors with this now equipat, the Shiard cn develop
the capability of U/T inspection down to 1-1/2 inch lAeter

* within eks.
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RUG 213
SS(S) 593/9020
(C-7672)
Ser 0226-62

3. Raed on the foregoing, the Shipyard will proced with
the inspection oef fourth priority salt water systems in-
board of back-up valves, imediately upon copletion of those
joints of first priority until such time as tie capability
of U/S inspection below 2 inch be developed. At that
time inspection of high pressure hydraulic ipipg and
cre*aaed gas system to the limit of capability will
comue .

WjD. RposExBORQU(*4i A
usr &frm~ta

{;py t0:
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COPVNO. I/
DEPARTMENT OF TH Z r I'll frt P Lf5'

E .Ia 1BUREAU OF SHIPS

WASHINGTON 25. D. . IN IMY 1to"

C-SS(N),;93C1/9020
Ser 525-0232
28 August 1962

Prom: Chief, Bureau of Ships
To: Comander, Portsmouth Naval Shipyard

SubJ: USS THRESHER Silver-Brazed piping (U)

Ref: (a IVSHIPY PTS3 conf ltr ser 0114-62 of 9 my 62
BUSHIPS ltr ser 64BX-160 of 13 Feb 62
Bc USHIPS Jtr ser 525-1325 of 29 May 62

(d DAKOBAS Report C-1399 of march 62 (SKIPJACEC)
(e DATHBAS Report C-1445 of July 62 (THRESHER)

hol: (1) U/T results THRESHER Hydraulic Piping (pre-chock
test aval)

1. Reference (a) suggests that measures taken in THRESHER (SS(N)593 to
insure the integrity of sil-brazed piping are adequate and that no additional]
measures should be required. In particular the suggestion is that the intent
of reference (b) has been met and that no more testing should be required
during THRESHER's PSA. Reference (c) was written prior to THRESHER's shock
tests and requires the shipyard to visually inspect salt water piping for
visible defects and to certify materials within the salt water piping system
in accordance with NAVSHIPS 250-648-8.

2. It is significant that failures in sil-braze joints occurred during previous
shock test series of other submarines and, that as the shock loading was in-
creased, the number of sil-braze piping failures increased. These failures
were for the most part due to substandard bond, insufficient pipe support,
or use of threaded fittings. To illustrate this point the following data
has been extracted from references (d) and (e):

SHOC NO'of PIPE
W!OR SHIP PAILURES

02D SKIPJACK 7
0.26 SKIPJACK 11

0.20 THRESHER 6
0.28 THRESHER 8.
0.33 THRESHER 14
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C-SS(N)593C1/9020
Ser 525-0232

3. In the documented oil-braze failures in TMEMEMR, the majority occurred
in pipe joints less than 1" i.p.s. which were of the insert type but no
solder insert ring had been used. The result was no bond achieved in the
joint but very slight bond appeared in the vicinity of the face fed fillet.

4. Another factor (briefly alluded to in paragraph 2 above) which has
contributed to sil-braze joint failures is inadequate support of piping
and valves. Long unsupported runs of piping place undue stress upon the
pipe and the piping Joints when subjected to shock. An example is the
failure of the drain line to #2 Puffs hydrophone well in which a 3/4i" i.p.s.
sil-braze joint supported the valves and piping associated with a vertical
run of pipe about 10 feet long.

5. In an effort to demonstrate the validity of ultrasonic testing of sil-
brazed joints the Electric Boat Division was directed to conduct an inspection
of certain joints in TEMESER prior to the shock test series. The results
of this inspection are contained in enclosure (1). Preliminary review by
the Bureau of the joints which failed during shock test indicates that none
of the failures occurred in joints which had been certified as satisfactory
in the pre-test ultrasonic inspection. It is requested that Portsmouth
Naval Shipyard make a detailed review of-enclosure (1) for the purpose ofWei;4.ona. If the detailed review confirms this finting the bureau considers
that the ultrasonic techniques employed by Electric Boat Division provide a
nechan4sa for quality control during fabrication of sil-brazed joints in new
construction work and for purging operational ships of defective joints.

6. The significance of gross failures of sil-brazed joints in vital submarine
systems is such that the Bureau considers it a matter of urgency that an
inspection program be developed for these systems that will ultimately permit
the certification of all piping joints in submarines as meeting minimum
Bureau acceptance standards for the type of joint involved. It is recognized
that the number of joints involved is large; that, in completed ships, many
are inaccessible; and that any program developed to certify all Joints could
be unacceptably costly both in dollars and time required. The importance of
this matter to the submarine forces is such, however, that we must commence
at the earliest possible date to attack the problem in a planned, step-by-step
approach which will ultimately lead to the certification of all vital piping
system Joints. To this end Portsmouth Naval Shipyard is directed to initiate
the following actions during&IRRESliERs PSA.

a. Emloy a minimum of at least one ultrasonic test team throughout
the entire assigned PSA to examine, insofar as possible, the maximum number
of sil-braze joints. "

b. The inspection team(s) should examine accessible sil-brazed joints
in the following order of priority:

2
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C-SS(N)593C1/9020
Ser 525-0232 (~

(l) Sea water systems (non-nuclear) between hull valve and P 4o
back-Ap valve (Visually examine to ascertain all "short bosses" and q 1}
threaded fittinjgi8hivbeen eliminated). See casualty 6-29 reference (e). 1 /

(2) Hydraulic high pressure piping:
(a) Vital hydraulic system. i at,
(b) Main hydraulic system.
(c) External hydraulic system.

(3) Compressed gas systems (if installed in accordance with Nil.
Std. 438B. If not the fittings shall be removed and replaced with authorized
fittings.)

(4) Salt water systems inboard of back-up valves.

e. A complete check off record shall be maintained of each Joint in-
spected. This record shall be retained by the shipyard for fiiif& Gp iijL
action and a copy of the record of inspection shall be furnished to TB:3I5
for retention as a-part of the ship's Machinery History.

d. All Joints which do not indicate by U/T an average of 40% bond
with a minimt of 25% bond on either land shall be considered defective.
Defective Joints sh1llbe._ repaired or replaced-onu a "not-to-delay" ship basis.
Wefective JrThtIvhi-ich cannot be corrected within the assigned ivaii~bility'
shall be delineated as part of the inspection record in order that replacement
mer'be madeduring THRESHER's next availability. Joints in vital systemsexhibiteg as defects,,* ich cannot be repaired without'exten'ding" THUlhE R's
PFE ~Ecoletion date s4hal4 be referred to the Bueau for a decision as to
4reaeF-5; ~rnMotthe' repair will be deferred.

e. The inspection team shall visually inspect each Joint prior to ul-
trasonically testing it to establish IXty- in ai'i&cor7 e with the
visUal criteria contained in NAVSHIPS 250-648-8.

f. All applicable piping shall be inspected to insure that adequate
~ -aided 3 d Yatthe §Ig5p jo roints used are proper for the'serviceanda size Of the piping (see Nil. Std. 43&b). All discrepancies shall be
rectified or duly noted on the inspection report if insufficient time prohibits
action during this availability.

g. The Joints previously U/T inspected by the Electric Boat Division
during the pre-shock test availability shall not be reinspected.

7. The intent of the Bureau is that the inspection directed by this letter
shall serve as a pilot test of sil-brazed piping inspections in operating ships
which were constructed without benefit of present day quality controls. A
similar pilot test is contemplated for sil-brazed piping which will be conducted
by another shipbuilding activity. The results of these trial in-

3

Exhibit (115) -3

Unclassified

Unclassified

Unclassified

Unclassified



C-SS(W)593C1/9O2D
Ser 525-0232

spections vill serve as the basis for a Bureau instruction which will
have as its purpose a "step-by-step" program of certifying vital submarine
piping systems as meeting minimum Bureau acceptance standards in ships
constructed prior to the current quality control program. To this end
~Poz bb. y1 Shipyard is requested to formrdqommets, au m-ReE-to-n
an&, reco,|endations based upon their experience as a result of this pilot
test.

8. Charges for the actions required by this letter shall be lodged against
ProJect Order 2D995 741 SCN SH 2457 Cost Cat. 2A. -

Copy to:
SIDL 32DD (Tenders) 

SW GR~OTON
SU1`SEI CAjNDO3 R. L. Moore, Jr.
sUPsuIP QUINCY Deputy Chief of Bureau
SUPS N PTNWS
SUPSEIP PASCAGOUIA

31OOSUBLANT
CONSUBPAC
NAVSHIM PTSME
NAVSEIP!D M
NAvsen:PD PUaiT
NAV XD R
NAVSHIP!D PEARL
NASEHIPYD CHASN
A PYD PBIIA

XAVFEPIAC SDIEGO
NAVSTA KWES'r

14. Exhibit (115) -4
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Vtin: V33S2

TO: *131

aSubS Ws ="NMz (50)93; Water SLIver kSC& Joists.

Rats (a) J. 0. 15-930-90)93
(lo) ESSmItSitr 4U(U)593 CI1933) ser 325-f53* of V1I A. 1942

I. A visual ed iliraseal. Lampectiam has bee. goada"Ct. 'm &hs
vaclams salt wator sy.tam, 2' sad ovesr as pe wreftrmus. (&) aii4 (b).

2. As a icomaU of this tuapstimm, t6 vala~ggd joists war* 4visally
sad uidrasaaisally iLespected. Of those "*$ ists,. 20 ware rajetaId
Uy al"Owe~ea Sa .mia"am o for tailimstag #4'm the alisams 6aad

rpwmn*of 4@t.I %

The Ist" b.lv is a ea~let* owaw by Piss~a of tka Wl e* ad
accessible joitbs iaspocaod visma1lty sad vUraeois~zayty

US2 A.$V.am1 i.LlA lla
T & 1 14I I joi,1nt*'

INV?$7 T &# L) 4 ait
Ilk e & IL 7 a.1I
K1IS2762 It9o a4

2*Wa 1 t44Joitse~ 20 Jolutso

3. S ~meqvd silwerbteemd Joits am s flae 164*60 (A4.SW. Sys. FWe)-~e afl~ Oliler-lasmd olots" om flpl IMMS2, (SOW C.D. Sy# .
VWer visma7 Laqpeaetd Mtd food sEatisactary ocoavdi Lo anmVM?
250464". As aeto* to altreesoulally tamp*c-t tbhe. 10iftca Wee
momae"mWm A". to isaeseseibility of joinue.

4. Cede 30)612 bas a record of those joits ansd the iotiirt (Cevtft1totiiou
Cards (IM4PYS6) bon bom il~ed. These Jois~ts at* aIse sertaltaod
*a te System Pipiug hams. D*SL KiviL~sl, Cod" 2M2 6e a cpy of
auall atlemad Jolsts listed em tke Food"r form *high w""a teed en
this survey.
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Ss (s) 593/ 9AW.

S. C4 303X-2 woul like.0 decisoc* at this time La rogft- to th#e
LASg~d pertims of thee. sysito a per risaerim (a).

A. k. FITS

2325
227
313)

3033
30311 2



ER PORTSMOUTH NAVAL SHIPYARD
Ni REPLY REFER TO

PORTSMOUTH. N. H.
21iH

SS( ()593/9430
ti Dcc 1962

rom: 213,
To: 303b-2

Subj: UJSS TH1RESHER (SS(ii)593), Sea water silver braze joints; inspection
of

Ref: (a) Code 302b-2 llemo SS(cI)593/9430 oF 29 Jlov 1962
(b) J.O. 15-930-9039J

1. In reply to reference (a), the current status of shipboard tests will
not permit inspectipn of the lagged portion of the subject systems as
indicated in reference (b).

Copy to:
CO, SS(IN)593
213
232B
227
310
313
X5 6
3J 3 B

303B-2
241D
260
210s

(b) (6)



PORTSMOUTH NAVAL SHIPYARD
MEB PORTSEOUTH, NEW HIMPSHIRE 303B.2

SS(N)593 /9480
17 Apr 1963

MEMORANDUM

From: 303B-2
To: 303

SuLj: USS THiRESHER (SS(N)593); Sea 'dater Systemrs Sil-Brazed Joints,
Inspection of

Ref: (a) J. 0. 15-933-90393
(b) BUSHIPS Ltr SS(N)593 C1/593 Ser 525-0232 of 28 Aug 1962
(c) COMSUBLANT Ltr 9480/SS(N)593 Ser; Dep 402/N6544 of 7 Sep 1%.62
(d) Code 303B-2 Memo 303B-2-SS(N)593/9430 of 29 Nov 1°62
(e) Code 213X/SS(N)593/948C' of 4 Dec 196,

1. A visual and ultrasonic inspection was accomplished on tie subject
systems in accordance with reference (a), (b) and (c). The results of
this survey were submitted to Code 213 on 29 Novembar 19$2, reference
(d).

2. Code 213X answer to reference (d), reference (e), stated no further
inspection was to be accomplished.

3. A detailed sumnary of the inspection accomplished shown in table
below.

Joints ** Joints New
Accepted Visual Rejected Joints

Plan System U.T. Insp Insp By U.T. ;Installed

1862606 ASW Fwd 12 8 1 22
1862775 T & D 14 0 3 *6
1862776 T & D 17 0 4 11
1862780 T & D 21 0 5
1862782 T & D 28 11 4 10
1862892 8000 GPD Still 33 26 6 13

Totals 125 45 20 67

* Five (5) of these replaced joints were changed to electric welded joints.

** Joints listed as visually inspected were found satisfactory according
to NAVSHIPS 250-648-8. An attempt to ultrasonically inspect these joints
was unsuctessful due to inaccessibility of the joints.

Exhibit (118) -l



303B-2
S c(N)593/94eo

4. Plan 1862776 shows one slu-braze flange, FL-2 on tank side of hull
valve TD.21, and five sil-bra~e fittings between hull valve TD 21 and
Back-up valves TD 19 and TD 2i.

5. Plan 1862782 shows welded fittings in drain pump suction line, P-54.
A visual inspection of P.54 from strainer, FTD-l to the suction side of
drain pump revealed these fittirgs to be sil-bra2ed.

6. An air sealing test on MBT 3A, prior to undocking revealed 4 sit-
brazed joints in fuel filling line P-39, Plan 1862805 and 2 sil-Lrazed
joints on L.O. filling line P-l, Plan 1862638, were leaking. These six
joints were replaced, then ultrasonically tested and hydrostatically
tested.

Copy tot
303B-2

2

Exhibit(118) -2

(b) (6)



CONDITION REPORT (SPECS.) F No. 
REPORT PNS 4850.281N-4S-1018 (New 
R P56)

SERIAL N.303B-2/5S(1')593/2635T SHEET NO. 1 OF
SHIP JOB ORDER EOUIPN.ENT

USS TH1203HEl (SS(N)593) 15-930-90393 S -,' Sil-Brz Integrity Inspection
CLASS OF SHIP

OPENING DATE CLOSING DATE SERIA'L UNIT NO.

WITNESSED BYLASSIFICATION

MECHANIC ANALYST FROM {See Re.eIces)

CHECKED BY LDGO . DATE PREPARED BY DATE

-- 10/3 /62
CHECKED BY OTMN. DATE APPROVED BY DATE

10/3/62
REFERENCES

(a) 1362776 #3 (b) BUSHIPJ ltr C-SS(0)593C1/9C20 Ser 525-0232 of 23 Aug 1962

An ultrasonic examination was conducted on the 3il-3rz Joints for the Trim and
Drain piping, to Nos. Land 2 auxiliary tanks, in accordance with reference (b).

(1) Four inch elbow (F-7-2) on line P36-1 on reference (a) did not meet the
minimum bond requirements according to reference (b).

(2) 'Three inch elbow (F-9-2) on line P-33-2 reference (a) did not zieet the
minimum bond requirements, according to reference (b)

Copy to:
261B
2323
313
CO SS(N)593
X56
303 -2

Exhibit (127) - 1

COPIES TO: "

Navy-DPPO IND, ports ,outh, N.H.

(b) (6)

(b) (6)

user1
Text Box
Exhibits jump from 118 to 127.  Exhibits 119-126  are blueprints.



CONDITION REPORT (SPECS.) F' REPORT PNS-4850.28
IND-PNS-1018 (Neaw a-56)

SERIAL NO. 303D-21S3(Q)593/2638T SHEET NO. I OF

SHIPOB ORDER EOUIPPMENT

US3 THRESHER (S3(3N593) - -90393 3 W Sil-Brz Integrity Inspection
CLASS OF SHIP

OPENING DATE CLOSIG DATE AL UNIT NO.

WITNESSED BY CLASSIFICATION

MECHANIC ANALYST DATA FROM (See R.efernceS)

CHECKED BY LDGM. DATE PREPARED BY DATE

10/8/62
CHECKED BY OTMN. DATE APPROVED BY DATE

10/8/62 
REFERENCES

(a) 1862776 #3 (b) 3USHIPS ltr C-SS(N)593 C1/9320 Ser 525-0232 of 28 Aug 1962

An ultrasonic examination was conducted on the Sil Jrz joints for the trim and
drain piping, to Nos. 1.and 2 auxiliary tanks, in accordance with reference (b).

(1) Three inch tee (F-19-1) on Line P33-1 on reference (a) at Fr. 47 Port
did not meet the minimum bond requirements, according to reference (b).

(2) Three inch elbow (F-9-1) on Line P38-1 on reference (a) at Fr. 47 rort
did not meet the minimum bond requirements, according to reference (b).

Copy to:
-a- Z
2321

313
GO SS(14)593
iL56

303B-2

Exhibit (127) - 2
COPIES TO:

Navy-DPPO IND, PortSVOUth, N.H.

(b) (6) (b) (6)

(b) (6)



CONDITION REPORT (SPEtS.) F REPORT PNs-485O.28
IND-PN3-1018 (New 2-56) RPR N-802

SERIAL NO. 303B-2/SS(N)593/2640T SEET NO. I OF 1
SHIP EOUIPMENT

USS THRESHER (SS(N)593 15-930-90393 S W Sil-Brz Integrity Inspection
CLASS OF SHIP

OiiEN I I DATE |CLO SI NG DArTE SEA I AL-. UR T NO. ~ ~

WiTNESSED BY CLASSIFICATION

MECHANIC ANALYST DATA FROM (see references)

CHECKED BY LOOM. DATE PREPARED BY DATE

CHECFD BY TMN.R --10/12/62CHECWED DY OTMN DATE APPROVED BY DATE

 10/12/62 
B EFER EN ES

(a) 1862780 (b) BUSHIPS ltr C-SS(N)593C1/9320 Ser 525-0232 of 28 Aug 62

An ultrasonic examination was conducted on the sil-brz joints for the trim pump
discharge in accordance with reference (b)

1. Three inch flange (FL2-7) on Line P8-2 on reference (a) at Fr 68 Stbd,
did not meet the minimum bond requirements according to reference (b).

2. Three inch coupling (F-4-1) on Line P1-3 on reference (a) at Fr 71 Port,
did not meet the minimum bond requirements according to reference (b).

Copy to:
232B
261B
313
CO SS(N)593
X56
303B-2

Exhibit (127) - 3

llavy-pPPO IND. Portsmouth. N.H.

(b) (6)

(b) (6)(b) (6)



CONDITION REPORT (SPE4S.) F REPORT PNS-4850.28

II*D-PS-1018 (N/ew 2-56)

SERIAL NO. 303B-2/SS(N)593/2641T SHEET NO. I OF

SHIP JOB ORDER EOUIPMENT

USS THRESHEER (SS(N)593)B15-930-90393 S W Sil-B3rz Integrity Inspection
cLASS OF SHIP

OPEN16 DATE |CLOSING DATE SERIAL UNIT NO.

ITNESSED BY CLASSIFICATION

MECHANIC ANALYST DATA FROM (See RefereneSS)

CHECKED BY LDGM. DATE PREPARED BY DATE

10/16/62

CHECKED BY QTMN. DATE APROVED BY DATE

10/16/62 
REFERENCES

(a) 1362782 (b) BUSHIPS ltr C-5S(1)593 CL/9320 Ser 525-0232 of 28 Aug 1962

An ultrasonic examination was conducted on the Sil-3rz joints for drain 
pump discharge

in accordance with reference (b).

Tiree inch coupling (Fl-i) on Line P50-3 reference (a) at Fr 77 Port Engine 
.oor.

Lower Level did not meet the minimum bond requirements according to reference 
(b).

The list below is a summary of 71lagged sil-brz joints inspected visually 
and

ultrasonicly to present.

T & D System

Satisfactory Rejected

14 El. 1862775 3
17 1862776- #3 4

21 13627&0 2

9 1862732 1

Total 61 10

Copy to:

2323

261B

313
CO SS(N)593
p.56

303B-2

Exhibit (127) - 4
Z&ES TO,

Navy-%DPPO IND, Portsmouth. N.H.

(b) (6)

(b) (6)(b) (6)



CONDITION REPORT (SPE#S.) F REPORT PNs-4850.28

IIID-PS-1018 (NeW 2-56)

SERIAL NO.303b- 2/6(6 )593/26 4 3 i SHEET NO. I OF

SHIP JOB ORDER EOUIPMENT

USS THIT3H i; (ZJ(N)593) 15-930-90393 S W Sil--rz Integrity Inspectio-n
CLASS Of SHIP

OPENING DATE CLOSING DATE SERI AL UNIT NO.

WITNESSED BY 
CLASSIFICATION

MECHANIC ANALYST DATA FROM (See References)

CHECKEO BY LDGM. DATE PREPARED BY DATE

10/19/62

CHECKED BY QTMN. DATE APPROVED BY DATE

10/19/62 
REFERENCES

(a) 1362732 (b) lUSH113 Itr C-S(GZ)5S3 CL/9320 fer 525-0232 of 23 Aug 62

An ultrasonic exanination was conducted on the Ail-Lrz joints for the drain 1: urap

suction in accordance wit-h reference (b).

1. Four inch elbow (F4-9) on line P54-9 reference (a) at Fr 77 port engine room

lower level did not r.!eet the rAini-,-,urm bond requireuents according to reference (b).

2. Four inch added coupling (F-101-1) not showm on reference (a) on line P54-7

at Fr 73-1/2 engine room lower level failed on visual inspection according 
to

iAV5IIPS 250-643-8.

Ultrasonic examination was conducted according to reference (b) with several

no bond readincs.

Copy to:

232i
2061D
313
0` r(1i)593

1656
303B-2

Exhibit (127) - 5
COP 1 

P t 

TO,

Navy-%DPPO IND, Portsmouth. Nl.N

(b) (6)

(b) (6)(b) (6)



CONDITION REPORT (SPEqS.) io. REPORT PNS-4850.28
IND-NS-1018 flew 2-56)

SERIAL NO.303B-2/SS(N)593/2644T SHEET NO. I OF 1
SHIP JOB ORDER EQUIPMENT

USS THRESHER (SS(N)593 15-930-90393 S W Sil-Brz Integrity Inspection
CLASS Of SHIP

OPNN DAECLSNGDT SERIAL f NIT NO.

WITNESSED BYCLASSIFICATION

MECHANIC ANALYST DATA FROM (See Referevcett

CHECKED BY LOGM. DATE PREPARED BY DATE

10/22/62
CHECKED BY OTN. DATE APPROVED BY DATE

REFERENCES

Ref (a) 1862782 (b BUSHIPS 1Lt C S5(N)523 CLL/9320 Ser 525-0232 of 28 Aug 1962

An ultrasonic examination was conducted on Sil-Brz joints foR the drain line,
discharge, to the waste oil tank, in accordance with reference (b).

Three inch coupling (Fl-3 on Line P191-3 at Frame 80 Port, on reference (a).
Fitting did not meet the minimum bond requirements according to reference (b),

Copy to:
232B -
261B
313
CO SS(N)593
X56
303B-2

Exhibit (127) 6

Navy-DPPO IND, Portsmouth. N.H.

(b) (6)

(b) (6)(b) (6)



CONDITION REPORT (SPECS.) Fi' REPORT PNS.4850.28
IND-PNS-1018 (Ne 2-56)

SERIAL NO. 303B-2/SS(N)593/2648T SHEET NO. I OF

SHIP |JOB ORDER EOUIPMENT

USS THRESHER (SS(N)593)| 15-930-90393 S W Sil Brz Integrity Inspection

OPENING DATE CLOSI14G DATE SERIAL TUNIT NO.

WITNESSED BY CUSSIFICATION

MECHANIC ANALYST DATA FROM (See Referenees)

CHECKED BY LOGM. DATE PREPARED BY DATE

10/24/62
CHECKED BY OTMN. DATE APPROVED BY DATE

10/25/62 
REFERENCES kC) rXUVLC INYE 4855.2 303A)

(a) 1862892 (b),.BUSHIPS ltr C SS(N)593 C1/9320 Ser 525-0232 of 28 Aug 1962

An ultrasonic examination was conducted on the Sea water Sil-Brz joints for the
8000 GPD system in accordance with reference (b).

2-1/2 Inch strainer (F6-1) in line P1-6, reference (a), at Fr 78 Port Engine Room
lower level, fitting has several consecutive no bond readings in the xocket area,
which according to reference (c) is cause for rejection.

Copy to:
232B
261B
313
CO SS(N)593
X56
303B-2

Exhibit (127) - 7
EOPIES TO:

Navy-DPPO IND, Portsmouth, N.H.

(b) (6)

(b) (6)(b) (6)



CONDITION REPORT (SPECS.) l o. REPORT PNS-4850.28
IND-PNS-1018 (Newu 2-.6)

SERIAL NO. 30 3 iB-2/.)-SGI.)593/2651'I SHEET NO. I OF 1
SHIP OBOEREOUIPMENT

USS THRE11SL1~ (SS(I10593 "15O-9730-903-93 U 6i1-b.rz Integrity Inspection
CLASS OF SHIP

OEIGDTCLSN DAESERAL UIT NO.

WITNESED BYCLASSIFICATION

MECHANIC ANALYST DATA FROM (See Refereftees)

CHECKIED SY LOGM. DATE PREPARED BY DATE

__ _ _ __ _ _ _ __ _ 10/25E62
CHECKED BY OTMN. DATE APPROVED BY DATE

 -1/56 2 10/25/62
REFERENCES

(a) 1062392 ail (b.) B3USHIPS ltr C ss(N)593 01/9320 5er 525-0232 of 23 Aug 1962

A'n ultrasonic exa-mination was condutted on the (6ea Water) ail-L'rz joints regarding
the 3000 GPD system in accordance with reference (b).

2-1/2 Inch strainer (F6-2) on line U1-12 reference (a) at Frame 78 Port engine room
lower level, fitting did not meet the mainimum,, bond requirements according to
reference (b).

The list below is a summary of 107 unlagged sil-brz joints inspected visually and
ultrasonically to present.

Satisfactory Plan Rejected
14 1862775 3
17 1362776 #3 4
21 18627080 2
28 1362782 4
12 1362392 ail 2

'Total 92 15

Copy to:
232B3

313
CO SS(N)593
X56
3031.;-2

__ _ _ _ __ _ _-hibit (127) -8

COPIES TO:

~d~x~x~'k-3Ax xxJ&95

(b) (6)

(b) (6)(b) (6)



CONDITION REPORT (SPECS.) F No. REPORT PNS-4850-28

IKD-PHS-1018 (New 2.-56)

SERIAL NO. SS(N)593/266CT SHEET NO. I OF

SHIP JOB ORDER EOUIPMENT

USS THRLSI-IER (SS(N)593| 15-930-90393 S.W. Sil-Braze Integrity Inspection-
CLASS OF SHIP

orPtEHING DATE CLDOS ING DAT E |SER I A.L U RIlT NO.

WITNESSED BY CLAS51FICATION

MECHANIC ANALYST DATA FROM (See feferecesJ

CHECKED BY LDGH. DATE PREPARED BY DATE

11-1-62 11-1-62
CHECKED BY oTMN. DATE APPROVED BY DATE

11-1-62

REFERENCES

(a) 1862892 i#3 tb) BUSHIPS Ltr C SS(N)593 C119320 Ser 525-0232 of 28 AuZ 1962

An ultrasonic examination was conducted on the (sea water) Sil-Braze joints in

the 8000 GPD system in accordance with reference (b) with the following results:

2'H" Elbow (F5-4) on line P1-14 reference (a) at Fr. 78 Port eng. room lower level.

2½" Flange (FL2-3) in line P1-26 reference (a) at Fr. 78 Port eng. room lower level.

21k-" Strainer XF6-2) on line P1-13 reference (a) at Fr. 78 Port eng. room lower level.

Above fittings do not meet the minimum bond requirements according to reference (b).

Copy to:

232B

227

313

CO SS(N)593

X56

303B-2

fhihbit (127) - 9

CODE 230 (3) CODE 330 LJC.O. VESSEL U S FILE

Navy-DPPO 1ND, Portsmouth, N.H.

(b) (6)

(b) (6)

(b) (6)



CONDITION REPORT (SPECS.) - No. REPORT PNS.4850-28IND-PNS-1018 (Ncew 2-56)

SERIAL NO. SS(N)593/2661T SHEET NO. I OF
SHIP JOB ORDER EOUIPMENT

SS(N)593 THRESHER 15-930-90393 S.W. gil-Braze Integrity Inspection-
CLASS OF SHIP

OPECSING DATE CLOSING DATE SERIAL UNIT NO.

WITNESSED ByCL ASIFICATION

MECHANIC ANALYST DATA FROM (See Referewces)

CHECKED BY ii§ qtrmtn DATE PREPARED BY DATE

11-6-62 11-6-62
CHECKED BY OTMN. DATE APPROVED BY DATE

REFERENCES

(a) 1862892 #1 (b) BUSHIPS ltr C SS(N)593 C1/9320 Ser 525-0232 of 28 Aug 1962

An ultrasonic examination was conducted on the Sea Wlater Silver Brazed Joints for
the 8000 GPD system in accordance with reference (b).

2i2" Strainer (F6-1) on line P1-7 at Fr 78 Eng. Room LL, Port, on reference (a)
fitting did not meet the minimum bond requirements according to reference (b).

The list below is a summary of 130 unlagged sil-braze joints inspected visually
and ultrasonically to present:

Satisfactory Plan Rejected

14 1862775 3
17 1862776 i,3 4
21 1862780 2
39 1862782 4
20 1362892 6

Total --- 111 19

Copy to:
232B
227
313
CO SS(N)593
X56
303B-2

Exhibit (127) - 10
COES TO:

CODE 230 (3) CODE 330 C.O. VESSEL SHOP FILE

Navy-DPPO IND, Portsmouth, N.H.

(b) (6)

(b) (6)

(b) (6)



CONDiTION REPORT (SPECS. ) r 0o. REPORT PNS.485.2&
IIBD-PNS-1018 (Newv 2-56) .RP TPN 4802

SERIAL NO. SS(N)593/2663T SHEET NO. I OF 1
SHIP JOI ORDER EQUIPMENT

SS(N)593 THRESHER 15-930-90393 S.W. Sil-Braze Integrity InspectionCLASS OF SHIP

OPENING DATE |ADATE SIAL UNIT NO.

IITNESSED BrCL ASSIFICATION

MECHANIC ANALYST DATA FROM (See Refe.neces)

ClECKED BY LDGM. DATE PREPARED BY DATE

_ _ _ _ _ _ _ _ _ I11-8-5 2
CHECKED BY OTMN. DATE APPROVED BY DATE

11-8-62 11-8-62
REFERENCES

(a) 1862606 (b) BUSHIPS ltr C SS(N)593 C1/9320 ser 525-0232 of 28 Aug 1962

An ultrasonic esamination was conducted on the silver brazed joints for the
fwd ASW system, in accordance with reference (b):

Tee (F27-1) on Line P6-1 at Fr 50 stbd side Air Regen. room, on
reference (a), fitting did not meet the minimum bond requirements
according to reference (b).

Copy to:
232B
227
313
CO SS(N)593
X56
303B-2

CExchibit (127) - 11
COPIES TO:a.-

j CODE 230 (3) j CODE 330 LJC.O. VESSEL L SFK)P FILE

Navy-DPPO IND, Portsmouth, N.H.

b(3) 10 USC 130

(b) (6)

(b) (6)(b) (6)



3033-2

1 1 Jan 1963

Proms 3033

Tat Ccmmdiuag Officer, (S8(w)593) V3$ TUIRES=

Sisbi: Sea Water Sye tm Kern Joists, repair of

Resf (3) FUMT INST 4410.4, LAclosure 4 of 30 Mar 1%d2
(b) PIORT EMT 485.2

£ou1 (1) List of subject Joints

1. As required by referesce (a). oueclosure (1.) in submitted for
ships records.

2. All subject joints have 1007. fillet added in scoordamee with
refor~ew (b).

3. All subject joists as, listed in suCloesar (1) have been ultrasonic
tested sad found to equal or sexeed the nedumu bond requirewwts.

Copy to:
303

3035-2(3) /

&404

Exidbit (128) -1

(b) (6)



ORML! no -iM PC NO. ITTP PIAT ON VThIAL MEP4-SL
?-I -1-8_

8000 WD 19A2892 2-F-5-2 Elbe - 78-P Sins Culi #159

2-N1-5-2'
F-1-7

t' ~1^tl-6-1 Strainer " 4-191 -3
TE27 - 3-W-1 - C3. 3" $I1-P i' " #36
2Zjl 276 2-uFP-9-1 £Ibo '48-pL & V w 4, - . |8-r ^t-136P-33-1

______ -37-19-1?. To 47-s __ #136

/A 1 M jovv Tea .- 0 #138
P-7-2
to1-1-23-2 f1 .a11l 50-S #74 -
P-10-2

_? 4N-92-1Co. 51-S - #20
P-8-2

T& D 1e271s 1 1 32-7 F 3- 67-s " #146

MCLOSUR& (1)

Exhibit (128) - 2

b(3) 10 USC 130



POR1S~.OUTM NAVAL SHittYAAL,

, F Lil ilJA, 303D-2
;S (N) 593/9430
22 Jan 1963

Fromn: 303E
TO t Coomanding Officer, U. S*.:((35~j
Vial 303

Subjs Sea WatLer Systesn NeOw JOILtS, repair of

Raft (a) 303li Neio 30313-2 $ 3(N593/9)480 ox. 11 Jan 1963

1. The followinig join~t&$ located in EIL:13 3A, should be added to
enclosure (1) of reference (A)

$ystua Pla Pt. ho. FiLL. Type Size ilocation Mmterial Braxed
DLO Fill. 186268 1P-1-4 Elbow 90' 2"1 Fr. 26s =rtz-'cu ni7 #13 6

DLO Fill. 186263! F-1.4 E~lbow 901 2 It Fr. 26S Brnz-cu ni #136

F 0 Pill. 1862805 E'-39 C~oupling~ 2 F r. 26S bran-cu. ni 0136

F 0 Fill. 1862805 P-39 Coupling 2 Fr. 2b$ Drnz-cu ni #136

F U Fill, 1862805 P-39 Coupling 2 F r. 26S is~rnz-cu nti #136

Copy to:
303
303 B
303B-2 (3)
303S

Exhibit (128)-3

(b) (6)
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I. 3P EC TION F~EQU EST FILt ,

US ! N .To: INSPECTION BVD 4 Code _3038, 81dyj. 174
Fromi' 

ship- 
-

Liuss 55d -3-
1. me ~ A ia- I -,.system~ on above Ship is ready for:

11 . M iI~ 111PAl T D A T

O~f T( Al.

-Al T IC", Pf d I

-[ITIAN 7 F

b(1)

(b) (6)

(b) (6)

(b) (6)
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b(1)
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!N3PECTIGN R~EQUEST I L F NOiz
IND-PNS,-771 (Acit. fft-'~ 1 4A5? ' i I 1 O /

T i S T NO .To: INSPILCTION I3RANC" Code 303B, Bldg. 174
F ror: WhP

u ss ss f1
I. The ?V1 A~ja. ~. &sy st em o n a bo ve Sh ip i s r ead y f or

LI Li NW [f II F~,i I I ~P E A I U T

40 - 7 ,O

O1F~ 19 - -- _I_

V f UL I NS t CTIONCf 7ATIi S i0 LS EB

(1 IL A fPTE , A , A

(b) (6)

(b) (6)



r N SPEC TION RCQU EST 
TIM NC

To: INSPECTION '.R%,, Code 3038, Bloy. 174-

11 hesy stei on aove Shi p is ready for:

N SF1 T (I ONFI, I FTI L I A- T I ~ PIAr D A T

U1,, Al L

'THFE II

T. I T--.

" ... 1-7''

7.A 
(b) (6)

(b) (6)



INSp'C(CTI0N REQUEST I*WD..pLj-771 (Beid. FILE No. - IL IL

To: INSPECTION ORMCl,0, Code 3038. Bldg. 174

X57~ LtSSIdZ44hd2 lS73
I . Th e Zd4:-Ystmon above S& gp i s ready for:

f 5 IGN ATt) R

OTHtRN 

OLTHER stOP /4~h~A.

VISUAL INSPECTIO kRTIy NPCTD1E

R F V

b(3) 10 USC 130

(b) (6)

(b) (6)

(b) (6)



r N PC IN RQ ETFL O J JOB OPDEB TE

I IEST NOL ~
To: INSPECTION BV-4A, Cde 3038, Bldg. 174 -_____

1 . The __ _ -- system on above Ship is ready for:

LI ISPCIO I7 "t~T L~I C MIA Ii PAII AL i ii EPIFAT DSA TE

SI GN AT URIl
K EY ~I'IIP - ____ ____ __

OTHERI SiIop

* THT R !~H(P

A5ECTO (l _2_

z~~~~7I i7., t _ _-)- Z

T I (IN 

FINAL AIICEPTANCE 7f A (CA A,'

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)



INSPECTION NEQUEST 1~1 I _______

To: INSPECTION BRAN.., Code 3038, Bldg. 174

F oa:Shp ss__

I.fhie"$a/ syste% on above Ship is ready for:

LIIILI h I I I A ]

()11-ifIR sf-ilp

OTHER SfiOP'

SHOP GOW. fN r,j

---- fI It

A Ulu

F L.v ACCEPTANCE fIi N a'AL Al( E' TA . C - ____

1312?

b(3) 10 USC 130

b(3) 10 USC 130

(b) (6)

(b) (6)



INSPECTION REQUEST Y NiL; NO
IS-P"S-771 (RfiV. 11-61)

To: INSECTION BmW Code 3038, Bldg. 174

j- The Ae OK 4 A I5g m Syste oil above 3hiil is reaf for:

i INSPECTION TEST OI COMPL'R10' Ei PARTI A' L REPEAT DATE

SIGNATURE
KEY SHOP - -

*' OTHER SHOP

OTHER -gv:j 0P9
OTHER SHOP -

' s weA g .A>L 1 - . .

VISUiAL INSPECTION iIrr NSPECTODTiSTED BY

REJECTEO REJECTEDr e

FINNs ACCEPTANCE FINAL ACCEPTANCE 4 TE

b(3) 10 USC 130

(b) (6)

(b) (6)

(b) (6)

(b) (6)



2/ INSPECTION REQUEST =
I IND-PNS-771 (Rev. 11-61)

To: INSPECTION SRAN? bode 3038, Bldg. 174 b

0 ' 1. The i~ Ksystem on above Ship is ready for:

L INSPECTION TEST IN PI ETi L PA TI A O REPFAT LA

KE j - . ..--.- - - - -;. Si rNATURE Y
K EY SHOP

OTHER SHOP

. - .- - - . -. . - -. - -4 - -OTHER 910P

OTHER SHOP

- s~t -Z7M // e½/J7 "L 44's &u3o@zpaM7k
1/i-

VISUAL INSPEC;T iO OPEPATICON .- P .FTiD, 'LSTF1 BY

REJECTED IrETr, -4 r7

PINA. ACCEPTANCE F. Ni AL Al, TAE.CE -Ali A-

1-'>-~~r --

b(3) 10 USC 130

(b) (6)

(b) (6)

(b) (6)



$UN, 514g. --

1. l lamSystm on abov She ip is re.4 for:

1'111PECTION I ST TT COMPLETE PARTIMAL Q EPAT DAT

OTHtER SHOP

OTI -OP

OTHER S40P

S9OP CtthTS

;' i'~r~ ~~~M0 Aii,w La f W7SS h

INSPECTION tO' TIS

- I -

cd A*,& 40 e C4 -. t I
-SX- t1jL -~ Si ,)

?riels. >/'or' /SA-~y

nQ V~jI &EJE~TLw~ ~ INA
VISIAL INSPECTION OPEATION INIECTED/TESTED BY

FINAL ACWTANC FINAL .CCPTANCE DATE
- 3 -;

(b) (6)

(b) (6)
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b(3) 10 USC 130

b(3) 10 USC 130

b(3) 10 USC 130

(b) (6)

(b) (6)



PORTSMOUTH NAVAL SHIPYARD
PORTSMOUTH# NEW HAMPSHIRE

MEMORANDUM FOR RECORD

From: 303B-2

Subj: USS THRESHER (SS(N)593); Sil-Braze Joints 2 in. and over, Sea
Water Integrity Inspection of

1. During Integrity Test silver brazed joints in Sea Water Systems were
rejected by Ultrasonic evaluation in accordance with the Shipyard re-
quirements specifying acceptance and/or rejection standards for Ultra-
sonic testing as stated in PRODEPT INSTR 4855.2, as follows:

Plan Sys. Fitting Pipe No. Pipe % of Z of % of Reason for
& No. Size Bond Bond Average Rejection

Outward Inward BondL
Land Land

18862606 ASW Tee P6-1 68 20 44 + -

Aft F-27-1
1862775 T&D Ell

F-2 P-13 4" 58 35 46.5 # -

1862775 T&D Ell
F-2 P-13 4" 61 5 33 * -

1862775 T&D Tee
F-1 P-13 4 65 0 32.5

1862776 T&D Ell
F-9-1 P-38-1 3 65 11 38 * -

1862776 T&D Tee
F-19-1 P-33-1 3 39 25 32 *

1862776 T&D Ell
F-9-2 P-38-2 3 72 8 40

1862776 T&D Ell
F-7-2 P.36-1 4 45 8 26 *

1862780 T&D, Flange
FL-2-7 P8-2 3 56 16 36

1862780 T&D Coup.
F-4-1 P1-3 3 52 2 27

1862782 T&D Coup.
F1-3 P191-3 3 77 20 48 + '

1862782' T&D Added
Coup.
AFlol-i P54-7 4 56 33 45 $ -

1862782 T&D Ell
F-4-9 P54-9 4 70 24 47 #

1862782 T&D Coup
-Fl-1 P-50-3 3 70 6 38 + '

1862892 8000 Strainer P1-12
GPD F6-2 2-1/2 64 6 35 *

1862892 8000 Striner
GPD'' F6-1 P1-7 2-1/2 58 1 29 *

1862892 8000 Strainer
GPD F6-2 P1-13 2-1/2 58 0. 29 *

-M 141)

b(3) 10 USC 130



Plan Sys Fitting Pipe No. Pipe % of % of . of Reason for
& No. Size Bond Bond Average Rejection

Outward Inward Bond
Land Land

1862892 8000 Strainer
GPD F6-2 P1-6 2-1/2 84 32 58 1

1862892 8000 Flange
GPD FL-2-3 P1-26 2-1/2 85 5 45 + v

1862892 8000 Ell
GPD F5-4 P1-14 2-1/2 68 16 42 +

Symbols used for mmr reasons for rejections are as follows:

* Rejected due to low average bondpercentage

+ Rejected due to not meeting 257 minimum on one land.

I Rejected due to requirement of consecutive no bond segments.

2

ZIHIaIT (141)
2

(b) (6)
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HBC PORTSMOUTH NAVAL SHIPYARD PRODEPT
PORTSMOUTH, NEW HAMPSHIRE INST 4855.2(303A)

PRODEPT INSTRUCTION 4855.2 3 Oct 1962

From: Production Officer
To: Distribution List

Subj: Ultrasonic Test of Sil-brazed Joints (Non-nuclear); acceptance

standards for

Ref: (a) NAVSHIPS Manual 329-0029
(b) PRODEPT INST 4410.4
(c) PROCESS INST 1003.9

1. Purpose. To establish the areas of ultrasonic inspection and define the

acceptance standards for sil-brazed joints in the non-nuclear piping

systems.

2. Information. In ultrasonic inspection of brazed joints, high frequency

waves are sent from a small search unit into the joint to determine the

amount of bonding present beneath or next to the search unit. This inspec-

tion is being used to determine the structural strength of the joint being

inspected. Brazed joints may be inspected by one of two methods: The angle

beam or the straight beam method. The straight beam method, as defined in

reference (a), is to be used unless otherwise directed.

3. Procedure. Ultrasonic testing, except as limited by established stand-

ards noted below, is to be used to evaluate brazing quality in the following

areas:

"a. All sea water systems, sil-brazed joints that are *over 2" i.p.s.*

and are brazed aboard ship, require ultrasonic test for per cent bond."

b. All joints termed inaccessible will be treated per paragraph 2.b.,

enclosure (1), of reference (b) (case 2.).

c. Any joint found suspect by visual inspection will be ultrasonically

tested.

d. All joints that have been reheated to brazing temperature will be

examined by ultrasonic test.

e. All fittings that have been reworked or reflowed will be subjected

to ultrasonic test after the joint has been brazed.

iBt (142)
:.1



Copy-IF

PRODEPT HBC
INST 4855.2

f. Random sampling of shop-made joints (any size and any hazardous
ysystem). Code 03B will co-ordinate with Code 303E and check a minimum of

1 joints a r;;;nt-at each area where shop joints are being made.

g. Random sampling of ship-made joints for hazardous systems other than
sea water. Code 303B will designate number of joints to be tested.

NOTE: At the present time ultrasonic standards have been developed for
fittings having a minimum wall thickness of .250" and for pipe with a minimum
wall thickness of .100". Anything less than the above cannot be evaluated
by ultrasonic test at this time.

4. Acceptance Standards. Brazed joints will be rejected if the ultrasonic
inspection indicates the following:

a. There is less than 25% average bond on one land regardless of what
is found on the other.

b. There is less than 50% total average bond for deep submergence ships
(593 Class) or less than 40% total average bond for shallow submerged ships
(585 Class). The same per cent bond will be maintained for ships under
repair or overhaul at this Shipyard, when brazing is in accordance with
reference (c).

c. The number of consecutive "no bond" segments exceeds Table I values
for either land.

TABLE I
No. of Consecutive

1-Fid.- dyer Di-Dca r 1-inch Segments

1 -1-1/2 2

2- 2-1/2 3

3 -3-1/2 4

4 5 5

NOTE: If there is an indeterminate segment between segments of no bond,
this segment will also be considered unbonded. Exclude the indeterminate
or inaccessible segments in a land when computing its average bond.

d. Joints with an acceptable over-all level of bond, but with a possible
flow path for leakage (areas of 207 or less bond on each land) will be
marked Rejected - Recommend Ultrasonic Test Repair. Refer to case 1 of
enclosure (1), reference (b).

2

HIMEIT (142)

2
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HBC PRODEPT
INST 4855.2

e. If more than half the segments in both lands are indeterminate or
inaccessible, the joint will be referred to Code 303B for evaluation.

f. Questionable joints not covered by the above criteria will be
referred to Code 303B for resolution with assistance from Code 374 when
requested.

5. Responsibility

a. Code 303E will assure that all ultrasonic test operators are qual-
ified and familiar with references (a), (b), and the acceptance standards
stated herein. Personnel will be responsible for recording all data on
Form 1ND-PNS-1773 (New 6/62) and reporting status to Shop 56. If the
joint(s) are questionable, the data will be submitted to Code 303B for
evaluation. Original copies of all forms will be filed by system and ship
number and maintained by Code 303B until such time as the ship has satis-
factorily completed all sea trials.

b. Code 303B will be responsible for resolving questionable joints and
maintain records as noted above. Personnel will be assigned to assist
Code 303E for random sampling of joints.

c. Code 303A will audit on a 3-month basis and take necessary steps to
correct any areas of nonconformance with this Instruction.

DISTRIBUTION:
A (Ship Supts)
C, D, G-l, G-2, (300 only)
H, I (926 & 956)
J
140
865

3

EHIBIT (142)
3

(b) (6)
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b(3) 10 USC 130

b(3) 10 USC 130
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